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Johnson Dampers 




The Single Square or By-Pass Damper. 



The Johnson Pneumatically Operated Dampers are made in any size and of every known 
type, such as single, right angle, end to end, and round and rectangular louvre. They are used 
for many purposes in connection with modern systems of heating and ventilation, being operated 
by thermostats, pneumatic switches, night and day clocks, pressure governors, etc., described else- 
where in this book. Many types of dampers now universally used were designed by us; WE 

WERE THE ORIGINATORS OF PNEUMATICALLY CONTROLLED DAMPERS FOR AUTOMATIC TEMPERA- 
TURE REGULATION. 

The question of proper dampers for this class of work is most important and is as essential 
for good temperature regulation as the thermostat. The thermostat dictates the operation of the 
damper to maintain the proper temperature, but it devolves upon the damper to do the work. A 
damper which sticks on its bearings will not do the work; neither will one which binds after being 
set in place, due to the pressure exerted against it by the sagging of the flues or plenum walls into 
which it is built. 

It takes very little pressure on the corner of an improperly braced damper frame to change 
its shape, but the damper blade does not change, and if it will no longer fit the frame, IT sticks. 
A sticking damper is something that engineers and janitors will not adjust; in nine cases out of 
ten the damper is in an inaccessible place, and it will be neglected and temperature regulation of 
the particular room controlled by this damper is no longer accompHshed. We know these things 
from many years' experience and have profited thereby to the extent that the Johnson dampers 
are made with particularly heavy frames to withstand sagging of the ducts. The blades are made 
of heavy sheet steel and have brass, and in large sizes, roller bearings. The entire damper is 
treated to two coats of japan enamel, which insures ample protection against rust. 
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Double Mixing Dampers 

This is the most important type of damper used 
in connection with our system of automatic tempera- 
ture control. These dampers are operated by 
intermediate thermostats described on page 17. 

The lower and upper blades for cool and hot air, 
respectively, must work very freely and in unison if 
graduated action is to be obtained therefrom. With 
the Johnson Thermostat Control the damper blades 
will remain for hours in the position shown in this 
illustration and move back and forth under the in- 
fluence of the thermostat just a 
sufficient amount to mix the hot 
and cool air to the right degree. 
Besides the regulation of the 
temperature of rooms by the mix- 
ing of hot and tempered air sup- 
plied thereto, this damper has 
the advantage that it interferes in 
no way with the volume of air de- 
livered. No matter in what posi- 
tion the damper blades stand, the 
volume of air passing through the 
damper remains the same. Johnson mixing dampers are designed and built to meet the require- 
ments of fan blast systems of heating where the velocity of air passing through the damper is con- 
siderable. Large, powerful and well braced pneumatic diaphragm attachments are required for 

operating the damper blades with graduated action, 
and also to prevent them from flapping. 

Round Dampers 

Round dampers are used mostly in roof ventil- 
ators, but sometimes are required for round ducts. 
They are made in all sizes, and when over six feet in 
diameter the blades should either be very strongly 
braced or made with louvres. The special machinery 
which we have for making rigid and perfect round 
blades makes possible the best and most durable 
damper of this shape. These dampers, like other 
dampers of Johnson make, have brass bearings, and 
are operated either by attachments secured to the 
frame of the damper, or secured to some nearby sup- 
port, and are given two coats of black japan to prevent 
rusting. 
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Double Mixing Damper with Sylphon Draft Regulator Attachment. 




Round Damper with Sylphon Draft 
Regulator Attachment. 
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TTiis book is given you for three pur- 
poses: to help you appreciate the value 
and necessity of Automatic Temperature 
Regulation, to show you the part played by 
the Johnson Service Company in the in- 
vention and development of this art, and to 
describe in detail the various articles such 
as thermostats, valves, dampers, air com- 
pressors, humidostats, made by the John- 
son Service Company, their functions and 
their qualities. 

It has been made, we hope, interesting 
to read and non-technical in style ; it con- 
tains facts that will interest the owners and 
managers of buildings, as well as archi- 
tects and contracting engineers; and it 
presents a conservative statement of expe- 
rience relating to Automatic Temperature 
Regulation and the Johnson system. 
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Main Office and Factory of 
Johnson Service Company 

milwaukee, wis. 

Located at the corner of Michigan and Jefferson streets, in the 
heart of the business district, four blocks from the C. & N. W. Ry. 
station, six blocks from the station of the C M. & St. P. Ry.; buih of 
reinforced concrete, brick and stone; seven stories high and, including 
basement, has a floor space of 150,000 sq. ft. 

Basement Iron Storage and Garage. 

First Floor General Offices, Receiving and Shipping Departments. 

Second Floor Damper and Valve Assembly Department. 

Air Compressor Testing Department, 

Third Floor. Machine Shop and Tool Room. 

Fourth Floor Stock Rooms. 

Fifth Floor Thermostat and Thermometer Departments. 

Sixth Floor Plating and Finishing Department. 

Experimental Laboratories. 
Seventh Floor Foundry. 
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Unbiased Experts Endorse 
Automatic Temperature Regulation 



Abstract from Chapter — Automatic Heat Control, American 
Society of Heating and Ventilating Engineers' Guide, 1924. 



AUTO^VIATIC HEAT CONTROL, despite a popular impression that it is a luxury, is one of 
the fundamental principles of life, and without its influence life on the earth would be im- 
possible. The intelhgent application and control of heat in one way or another is a 
fundamental of civilization. It is almost impossible to conceive of any contact we have with any 
physical adjunct of civilization in which heat and the accurate control of heat have not had a 
major influence. 



It develops from this that 



Temperature control is achieved by preventing over-heating, 
automatic heat control in itself must always effect an economy. 

In order to be practically useful, heating plants must be able to warm living spaces when 
extreme cold prevails outside. Extreme cold outside is rare, occurring perhaps during 5 per 
cent of the heating season. Unless it is held in check, the big, powerful heating apparatus 
which must be provided against the 5 per cent time, will overheat the occupants and waste their 
stored and perhaps irreplaceable fuel during 95 per cent of the heating season. 

By far the greatest number of heated rooms in the world probablv have single direct 
radiators, and the tendency is for these radiators to be hot all over, or cold all over. Variations 
of man) degrees in temperature in one hour are possible. With stoves, or fireplaces, the 
intensity of the fire can be varied, as the cold outside indicates, but the grate must be large enough 
to burn the maximum amount of fuel, and even a grate or a stove is difficult to control for one-half 
or one- quarter capacity. 

Ventilated rooms, especially when fans are used, may have very rapid air changes, and the 
temperature variation may be many degrees in even one minute. Herein lies the great oppor- 
tunity for automatic heat control, preventing the unbearable sudden changes which cause drafts; 
promoting comfort and happiness ; eliminating waste ; conserving limited, stored fuel. 

It has come to be universally admitted that mechanically ventilated buildings must have 
automatic heat control. Every residence needs automatic heat control; shutting off a radiator 
or a register, which a persecuted occupant may sometimes do (he generally opens a window) has 
little if any effect on the remote fire in the heater, and fuel used for overheating is always 
wasteful. 

When buildings are heated from central stations, especially those using steam or vapor, 
automatic heat control is an imperative necessity, since heat must be available at all times in full 
power; it is beyond human ability to manipulate manual controlling apparatus with suificient 
nicety to prevent overheating. 

[5] 
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Charts Prove Johnson Efficiency 




N SERVICE COMPANY 



GRAPHIC RECORD£R— ' AUTOMATIC TEMPERATOBE RECULATiON 



JOHNSON SER 




The recorded operation of the Johnson Pneumatic System of Temperature Control is shown 
on the accompanying illustrations. The reproduction of The Graphic Recorder Chart above 
shows the even steady 70° temperature maintained indoors, as indicated by the blue tempera- 
ture line, in spite of the outdoor changes, as indicated by the lower black hue. The jagged line 
at the top indicates when the radiator valves were closed, while the straight lines of the same sec- 
tion indicates when the valves were open. Twenty-four operations of the valves are recorded in 
a period of twelve hours. The valves were open for a period of four hours and closed eight 
hours, opening and closing on an average of once an hour. 

The circular charts below indicate similar results, the temperatures being registered on the 
right hand chart and the operation of the valves on the left. In this instance, the valves oper- 
ated thirty-two times in a twenty-four hour period, being open four hours and closed twenty 
hours. 
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Brief Interesting History 
of the Johnson System of Temperature 



Regulation 




Pioneer : 



The preceding pages have shown the value of automatic temperature regulation. 

This addition to human comfort and to social hfe and this source of economy is due 
primarily and principally to The Johnson Service Company. Prof. Warren S. Johnson, the 
rmesident of this company, was the inventor and the first person to suggest an apparatus for 
automat c temperature regulation. The Johnson Service Company which Prof. Johnson 
founded and organized in 1885, has, ever since, been constantly devoted to making automatic 
temperature regulation successful and of infinite value to human hfe and industry. It has re- 
quired a long time and it has been a difficuh task to prove the value and the necessity of automatic 
temperature regulation, and to place this industry on a substantial basis where it has proved its 
worth in the business of the United States and other countries. While the Johnson Service 
Company has not been alone in the effort to do this, h was the originator of the idea, has borne 
the burnt of the battle, and has been the leader in making the constant improvements which have 
made automatic temperature regulation the recognized success that it is today. 




Steps of Perfection : 



1890 



The apparatus originally placed upon the market was com- 
paratively crude and many were the failures recorded against 
it. Some of them were due to faults in the apparatus and inexperience in installation, 
and people were not ready to recognize the merits of temperature control. One by 
one the faults were eliminated; one by one applications of the apparatus were made 
and it is largely due to the use of automatic regulation that the great strides and ad- 
vancements have been made in the arts of heating, ventilating and humidification. 

The ajjparatus was originally an electric and pneumatic combination, naturally 
complicated: but the use of electricity was ehminated by the Johnson Service Com- 
pany in 1895, and from then on the thermostats have been steadily simplified and im- 
proved in appearance and efficiency. 



Thermostat Improved : 



During the past 39 years the Johnson laboratory has 
been devoted to the work of trying to improve the ther- 



mo^tat. Today our thermostat is accurate, reliable, attractive in appearance, and, 
due to the fact tliat it is entirely metallic in its structure, it is practically indestruc- 
tible from use. In the earl) process of manufacture of these instruments, a rubber 
diaphragm was necessary in its construe tion ; it was the best element at hand for the 
purpose, but it was recognized that it was not as durable as was desired, and efforts 
were made to substitute something of metal for the rubber or organic element. 
The Juhiibon Service Compau) accomplished this with its Metal Diaphragm Model 
Thermostat. Other important Johnson improvements were the reduction in size of the thermostat 
and the invention of the "open" and 'Vlosed" indicator and positive shut-off. 
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1885. 



Improved Valve: The same may be said in the improvement of the valves on the 

radiators. Obviously, in operating valves by means of com- 
pressed air, some kind of motor was necessary to utilize the power of the air. This 
motor was in form of a rubber diaphragm, which confined the compressed air and 
furnished the means of communicating the pressure of the air to the spindle and disc 
that operate the valve. Rubber was the best available and apparently the most desir- 
able substance to be used; but it was known at that time that metal would be more durable, and a 

constant search was made for a metal diaphragm. It was not until 1914 that the 
seamless metal bellows called ''Sylphon", which had been invented by W. M. Fulton, 
was so perfected that it could be approved as desirable in diaphragm valve motors; 
and the Johnson Service Company immediately adopted this improvement and put on 
1924. the market the first successful metal bellows diaphragm valve. 




A Finely Dravyn Policy Has All of this could not have been done without an organization and 

Built This Business: ^ fixed policy which has been adhered to from the inception of 

■^^^^^^^^"■^^"^^ the company to the present date, and which will be adhered to as 

long as the company is in existence. It is a policy based on sound, honest principles, ever search- 
ing and alert to give the best that is possible, always striving toward perfection — as a necessary, 
practical solution as well as an ideal. Our policy has been one that strives to make satisfied 
customers, with the result that our business has grown and the number of installations of our 
apparatus has increased because of the commendation of those who have experienced the benefits 
derived from the use of the Johnson System. 



and Reliability: 



Johnson Quality We have endeavored as far as possible to make the best apparatus of this 

kind that could be made. As stated in the previous paragraph, we have 
constantly striven to improve the efficiency of the apparatus, by improving 
the design, by eliminating unnecessary parts, by making the apparatus with machinery that is 
being constantly improved for that purpose, and by thoroughly testing every completed part for 
the service it is to perform. It has been our policy always to use the very best material obtainable 
in the manufacture of our products. In this policy there has been no change since the beginning 
of the business. The highest quahty of material necessary for the apparatus has been purchased 
regardless of price. We have occasionally been deceived in our purchases and the material we 
bought was not up to our standard; but in all such cases we have shouldered whatever loss 
occurred and replaced the apparatus whenever we found that the material seemed to be beneath 
our recognized standard of quality. 



Apparatus 



Thoroughly Tested : 



None of the principal parts of the Johnson System of Regulation leaves 
the factory without going through a thorough test for efficiency and dura- 
bility. Thermostats are tested for accuracy and close degree in opera- 
tion. Valves are tested as to their steam holding qualities. Air compressors are tested for 
capacity and efficiency of operation. 

Later in the book will appear illustrations and descriptions of the elaborate testing rooms and 
methods. 
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How Johnson Company We have endeavored also to 



Maintains Installations: 



for this inspection: such repairs as 



improve our apparatus for 
the purpose of reducing the 
necessity of repairs. It is inconceivable that a machine 
shall continue to work forever without requiring repairs; 
nobody expects it. Machinery has wearing parts and will 
wear out, but it has been our endeavor to reduce these 
wearing parts to a minimum and to make the wearing parts 
of such material and of such construction that they will 
dve Ions service. We do this in the interests of our 
customers as well as In our own interests. The less repair 
work we are called upon to do the better we are satisfied. 
We have never attempted to make profit out of our repair 
work. To assist our customers w^e endeavor to inspect all 
of our installations once each year for the purpose of ascer- 
taining their condition and then report to the owners 
whether or not repairs are necessary. We make no charge 
are necessary we make at as reasonable a price as possible. 



All Apparatus Installed To insure the best results to our customers we do not under any 
by Our Ow^n Men : circumstances sell our apparatus to be installed by any but our o^vn 

"^^^—^—^—^^^ mechanics. We have been in business since 1885 and have installed 

thousands of plants. There are thousands of engineers and mechanics in the United States who 
know all about temperature regulation and how to install it. Nevertheless we feel that no one 
will assume the responsibility and feel the same towards the plants that have been installed as 
we do. Should apparatus be sold to other contractors to be installed by them, there is always a 
possibihty that the responsibihty will cease when the plant is installed and the transaction closed. 
There is ahvays the possibility of changes or even the passing out of existence of these concerns. 
Naturally, the manufacturer is not going to feel the same about looking after apparatus that was 
installed by other parties as he will towards apparatus installed by himself. The temperature 
regulating apparatus may last for the lifetime of a building, possibly twenty-five years or more, 
and in that time a great many changes will take place in the business world ; but the Johnson 
Service Company will be in existence and will take the same interest in the plant that is twenty- 
five years old as in its most recent installation. 



1 

! 



The Co-Operation Given the When we are given a contract we execute that contract 
Owner, Architect, Contractor: promptly and completely, as far as it is humanly and 

mechanically possible, to the satisfaction of the owner and 
the architect. It is our pohcy in doing business with other contractors to deliver promptly the 
material that is required in the construction of our equipment, so as not to cause delay to anyone. 
It is our practice to furnish the labor necessary to connect up the various parts of our apparatus 
promptl) and correctly, at such time as will not interfere with other contractors, providing a fin- 
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ished installation when the building is completed. It is worth money to any contractor to know 
that this very important part of his contract will require no further attention from him, because the 
Johnson Service Company will do the work promptly and efficiently. 

The Broad Extent of Johnson To become leaders in the field of automatic temperature regu- 
Service Organization : lation has required an efficient organization. This organiza- 

^"^^^^■^^^^^"^^^ tion is composed of many small units. First, there is the 

factory located in Milwaukee, Wisconsin, a seven-story, brick, steel and concrete building, having 
a floor space of 150,000 square feet and containing the very latest and best machinery obtainable 
for manufacturing the product and the most complete equipment for testing it. The main offices 
are also located in this building, together with the headquarters for the executives of the company. 
Here our engineers have their experimental and testing laboratories; it is the place where all the 
problems come to be finally solved, and it is the place where new ideas are delivered by our outside 
engineers and their requirements for new apparatus developed. 



JOHNSON SERVICE COMPANY 

CONTRACTORS -TCMPERATURE REGULATION 




W 



U 



CHICAGO OFFICE, STOCK ROOM AND SHOP ON WASHINGTON BOULEVARD 



Buiicliii^ and Land, 60 x 1 75 Feet, Owned by the Company. 



30 Johnson Branches 



United States and Canada : 



Next, we have branch offices located in most of the larger cities 
of the United States. These branch offices are entirely under 
^^^^^—^^^^—^^•^^ l\iQ control of the main office. They are not manufacturers' 
agents, or jobbers, or salesmen maintained on a commission basis in any way whatsoever. They 
are organizations with a manager, a sales engineer, a superintendent of construction, inspectors 
and mechanics for installing the apparatus, stenographers and bookkeepers for handling the 
clerical work of the office; each and every one is paid a salary and works exclusively for the 
Johnson Service Company. 

Every office carries a stock of parts and necessary material to install a plant or to repair any 
apparatus, and each office holds itself in readiness to give service on the shortest possible notice. 
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The Johnson Automatic Temperature 



Regulation System 



temperature. 



Model 

Positive 

Thennoslal. 



BRIEFLY, THE JOHNSON SYSTEM OF TEMPERATURE CONTROL consists of a ther- 
mostat 'and a diaphragm operated valve or damper for each unit to be controlled and an air 
compressor, all completely connected by a system of small, concealed, compressed air 
piping. Apparatus which automatically operates a valve or damper on heat sources for the pur- 
pose of obtaining a uniform temperature, must be responsive to shght changes in temperature and 
powerful in its action. In the Johnson System, air at fifteen pounds pressure per square inch is 
used. It is obtained by a small, automatic air compressor driven by electricity, steam or water, 
and the cost of operation per unit of regulation is insignificant. Professor W. S. Johnson, the 
inventor of the Johnson System, adopted air under pressure as the most suitable power for this 
purpose; it is easily and cheaply obtained; it will close and hold valves of any size tightly against 
pressure; and it will move any sized damper easily and in a positive manner. 

The most important part of a temperature control system is the thermostat. The sensitive 
element of the Johnson Room Thermostat is a bimetalhc bar, affected by the rise and fall of 

Many years of experience have proved this to be the only practical and reliable 
sensitive element; it is the only absolutely durable and unchangeable element 
known for the purpose, and it is the most sensitive to shght and rapid changes in 
temperature, at the same time being insusceptible to any influence but temperature 
changes. The thermostat is constructed entirely of metal, having no soft or hard 
rubber parts or volatile fluid discs to deteriorate. A description of the design and 
application of thermostats for every purpose appears in the following pages. 

The other important parts of the system are the valves, dampers, damper 
motors, switches and air compressors. These are all manufactured by this company 
out of the very best materials with the same care and pre- 
cision as the thermostats. A full description with illustra- 
tions of these various appliances and their application will 
be found in the following pages. 

It is as important that compressed air piping connect- 
ing the thermostats and valves with the compressing plant 
be installed properly as that the instruments be efficient 
and durable. The Johnson Service Company has de- 
veloped a policy and followed a practice to install the entire 
system, including the piping, with its own mechanics, as 
the only means of insuring the user the most satisfactory 
operation of the apparatus, including the service, which a 
contract with this company always provides. We 
sell our pneumatic apparatus only when installed 
by our o\\ n mechanics and under our own super- 
vision. 
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Johnson Thermostats and Humid ostats 

The thermostats and humidostats manufactured hy the Johnson Service Company are of two 
general classes — pneumatic and electric. The pneumatic thermostats are manufactured in many 
types and patterns as required for the various locations in which they are installed and the uses to 
which they are applied. These thermostats and humidostats are always sold through a contract 
with the Johnson Service Company. All the labor and material for the installation is furnished 
from its own organization and the guarantee is maintained by the company itself. This should be 
a part of all contracts for systems of automatic temperature regulation. We have found that this 
pohcy which we have always followed is the only one that insures the purchaser complete satis- 
faction When temperature regulation apparatus is installed by others than the manufacturer, 
the loss of contact between the manufacturer of the system and the operator of the system always 
has unfortunate results. 

Contractors and others who may purchase pneumatic temperature control apparatus with the 
intention of installing it themselves, may be sincere in their desire to give the owner complete 
satisfaction. However, such contractors are not continually doing this type of work and have not 
in their employ mechanics who are skilled in the installation of this apparatus as are the mechanics 
who have been employed for years by the Johnson Service Company. It is only natural that those 
who are not connected day after day with this particular part of a heating and ventilating system, 
will not have the same interest in the work as the manufacturer. Our sole business is to manu- 
facture and install the apparatus, on the success of which our welfare depends. It is possible, 
also, that firms who attempt to install temperature regulation equipment may change or go out of 
business through death, failure, or other reasons, resulting in the discontinuance of service and 
annulment of the guarantee. The Johnson Service Company, having been in this business ex- 
clusively since 1885, is a permanent institution, and any plant installed by this company is sure of 
service and attention as long as the plant exists. ^ 

Two Principal Classes of Pneumatic Thermostats 

Pneumatic thermostats are divided into two principal classes — first, those that are installed 
within the rooms for the control of the heating appliances and temperature in rooms, commonly 
called room thermostats: second, those that are inserted through walls into rooms, ducts, tanks 
and other similar receptacles and plenum chambers, where it is impracticable or inadvisable to 
locate the working parts of the thermostat. The latter are commonly called inserted thermostats. 

The movements or mechanical parts of thermostats are made in two forms: in one of 
which the action is positive and quick, opening and closing a damper or valve entirely and posi- 
tively in a few seconds — called a positive thermostat. In the other the action of the thermostat is 
to open and close or partially open and close a valve or damper gradually, holding at times the 
damper or valve partially open so as to admit the necessary heat required to maintain the required 
temperature. These thermostats are usually called intermediate thermostats. 

Electric Thermostats. 

The company also manufactures a full line of electric thermostats of both the room and the 
inserted type. These thermostats are sold outright to the purchaser and the company does not 
insist on making the installation, but will do so if desired. Johnson Electric thermostats are 
without an equal as a means for operating electric motors for refrigerating purposes or electric 
heaters for incubators, laboratories, etc. 

[13] 
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Room Temperature Control 

There are three different types of room thermostats and the kind to be selected depends on 
the method of heating and ventilating. They are the positive, or quick acting thermostat ; the 
intermediate, or graduated acting thermostat; and the combination or compound thermostat. 

Modern rooms are heated by one of the following five general methods of heating: 

—radiation. 



First- — Direct steam, vapor, or hot water- 

Second — Furnace, gravity and blast. 

Third — Indirect steam, gravity and blast. 

Fourth — Combinations of blast systems and direct radiation. 

Fifth — Unit ventilating and heating systems. 

Positive thermostats are generally used in connection with direct radiation, for the positive 
and complete opening and closing of radiator valves. On gravity, one pipe, steam heating sys- 
tems positive operation of the valves is required to prevent water hammering and other annoy- 
ances ; for these cases the positive thermostat is necessary for the proper automatic operation of the 
valves. On vacuum systems where the steam enters the radiator at one end and the water of con- 
densation returns at the other end, known as the two pipe, wet return, vacuum system, the con- 
trolling valves can be operated intermediately, and it is a matter of opinion as to which thermostat 
is preferable. There are obvious reasons why the positive thermostat is preferable, among which 
are prevention of damage to valve seat or disc through accumulation of scale on the seat or wire 
drawing caused by fractional opening of the valve. Positive thermostats can be fitted with an 
indicating device showing whether the steam is turned on or off; it is quite a desirable feature in 
connection with automatic temperature regulation. The intermediate thermostat operates in such 
a way as to admit only the amount of steam into the radiator necessary to maintain the temperature 
of the room, which some engineers believe is a very desirable method. 

The Johnson Service Company, upon request, will supply information concerning the type of 
thermostat best adapted for use in specific cases, and will furnish either the positive or intermediate 
thermostat for use on radiators as selected by the owner, architect or engineer. The thermostats 
are guaranteed to operate the radiator valves in an accurate manner, and control the temperature 
of the room, in so far as the temperature is affected by the particular radiators controlled, on a 
temperature variation at the instruments of one degree above or below the point at which they are 
set. 

The intermediate thermostat is used in all cases of hot air heating where the admission of hot 
air is controlled by a double damper which either permits heated air to enter the room or a 
mixture of heated air and cool air commonly known as tempered air. 

The compound thermostat is a combination of the positive and intermediate instruments 
bemg m reality an mtermediale and positive thermostat on one base operating to control the direct 
radiation positively and the indirect or hot air part of the svstem intermediately These ther- 
mostats may be arranged so that they will cut out the direct radiation first and turn it on last or 
cut out the hot air ventilation first and turn it on last. 

Eitlier compound thermostats or intermediate thermostats are used in connection with the 
unit heating and ventilating systems controlhng the danq^er motor and radiator valve on the 
cabinet heater, also the valves on the supplementar) radiators. 

[14] 
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Johnson Room Thermostats are Artistic 

and Efficient 

The Johnson room thermostats are models of perfection and works of art. The thermostatic 
element of the Johnson room thermostats has always been a compound metallic bar which has 
proven by use and experience to be the most durable and reliable thermostatic element yet found. 
The pneumatic bimetallic thermostat was first put on the market in 1895. In general principle 
the same thermostat is used today, but it has been greatly changed in size and construction so 
that at present it is the most perfect and rehable thermostat on the market. While the basic 
prmciples of this thermostat have not been changed, every part of the instrument has been im- 
proved in some detail. Unnecessary parts have been eliminated and imperfect parts have been 
perfected; materials that were not durable have been replaced by durable material. Every 
superfluous spring has been taken out and any part that we found through use and experience to 
be a possible cause of inefficiency has been changed. It would be too long a story to go into all of 
these minute details, but we will call your attention to the important changes which have been 
made. 

We made the change in size from an instrument which was 10" long and 3" wide to one that 
is only 5 long and 2" wide. The thermostat which had been considered by architects as a 
hideous but necessary fixture in a room, was converted into a model of beauty. In changing the 
size, many small improvements were made in the mechanism. 

Diaphragm of Metal 

The most noticeable of these changes in the mechanism was the metal diaphragm, making the 

instrument truly an all metal thermostat. At the present time this thermostat has no organic 

parts that will deteriorate or lose their coefficient of expansion nor hquids or gases that may 

deteriorate and escape. Other important additions and changes to this thermostat are the "open" 

and "closed" indicator, the positive shut-off, the restricted adjustment and the key adjustment. 

Shows at a Glance Whether Valve or Damper 

is Open or Closed 

The "open" and "closed" indicator is a wonderful and desirable addition to the thermostat. 
It is a small plate located at the top of the thermostat and observed through a rectangular aperture 
which displays either the word "open" or "closed", so that the occupant of the room can easily 
tell by glancing at the thermostat whether the steam valve or damper that controls the heat of the 
room is open or closed. 

The Positive Shut-Off a Bed-Room Feature 

The positive shut-off is a device whereby a thermostat can be thrown out of commission, 
keeping the radiator valves closed. No change of temperature will open the radiator valves until 
the thermostat is again put into commission. This particular device is extremely desirable and 
useful in bedrooms where the windows are open all night and where, if the radiators are turned on, 
heat would be wasted. 

[15] 
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Positively Protected from Mishandling 

The adjustment of the thermostat is of considerable importance. There are places such as 
school buildings, particularly, where it is desired that no one in the building shall be able to 
adjust the thermostat except the engineer or some person in authority. For such buildings, 
thermostats are made that do not permit the changing of the adjustment except by removing the 
cover, which can be done only by the one authorized. Thermostats in schools are usually per- 
manently set at a fixed temperature, generally seventy degrees. 
hospitals where it is necessary that the adjustment of the thermostat shall be changed with more 
or less frequency; but it is not desirable that any one except the doctor, nurse or engineer, or 
those in authority shall change the thermostat. For these thermostats a key is provided with 
which the adjustment can be changed, and the patient or other person cannot change the adjust- 
ment without a key. 

Others for Residences, Adjustable at Will 

In residences, for example, it is frequently desirable in some instances that the temperature 
be different in various parts of the building. For such cases, thermostats are provided, if desired, 
with the full dial adjustment which permits any thermostat to be instantly set at any desired 
temperature. With this arrangement, the temperature in any room can be changed several times 
a day at will, permitting the temperature of a sick-room to be kept higher than normal, and the 
temperature of bath-rooms to be changed to meet various needs. 

Restricted Thermostat Adjustment for 

Office Buildings and Hotels 

For office buildings we have provided the restricted adjustment. Thermostats are installed 
in office buildings as much for the economy in fuel consumption as for the comfort of the occu- 
pants, and if these thermostats are adjusted by the occupant to control at anywhere from 60 to 80 
degrees, the object of economy is not obtained; neither is comfort in the office maintained. The 
restricted adjustment enables the occupant to change the setting of dial of the thermostat about 
six degrees, but not beyond these points; makes it possible for the thermostat to meet the desires of 
the various occupants of the building, and at the same time effects the economy in fuel which is one 
of the functions of temperature regulation. 

For hotels we have provided the restricted adjustment thermostat with an easily operated 
positive shut-off. enabling the occupant of the room to turn the heat off completely, and if he 
desires, to maintain any temperature within a range of four or five degres when the heat is used. 

Restricted adjustment thermostats are either positive-acting or graduated-actin^ as desired 
and are interchangeable where either is preferred. 

Remote Adjustment 

With this very remarkable device, the engineer can change the adjustment of thermo'^tats 
previously designated by merely pushing a button. It is of special use in schoolhouses where 
certam rooms are used at night and. of course, require the same temperature as during the day 
and certain other rooms not being occupied can be kept at a lower temperature and save fuel It 
IS also desirable for churches, temples, auditoriums and halls that are not constantly in use as it 
enables the enghieer, without extra work, to shut the heat off or reduce it to a low point when 
these buildings are not in use and restore it to normal conditions when they are placed in use. 
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Johnson Positive Model Thermostat 

As indicated by the name the Johnson model positive thermostat is a quick 
acting instrument. It is necessary that valves on certain kinds of heating 
plants should open and close positively and quickly, as otherwise disagreeable 
and dangerous conditions would arise. If the valve on a gravity one pipe 
system of heating is not closed tightly and quickly, steam will still continue to 
enter the radiator in small quantities, but the water of condensation will be 
unable to pass out, with the result that the temperature will not be controlled, 
and disagreeable noise known as "water hammer" will occur in the radiator 
and piping system when the valve is again opened. Where high pressure is 
used and the valve is not closed entirely and quickly, the steam passing through 
a very small opening is liable to cut the valve seat, causing it to leak and 
deteriorate. These are some of the conditions of operation where a quick act- 
ing or positive thermostat is absolutely necessary. There are many other 
reasons. 

The features in a thermostat covering snap action, quick action and posi- 
tive action which will open and close the valve entirely within two or three 
seconds from the start of the movement are very hard to obtain, but the Johnson 

Positive Thermostat has solved this problem perfectly. It does not depend on uncontrolled leaks 

in the air piping or in the thermostat to produce these results. 
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All Metal Positive 
Thermostat. 



Johnson Intermediate Thermostat 

As indicated by the name, this is a graduated acting thermostat which 
opens and closes dampers or valves slowly or gradually and holds them partially 
open or partially closed for a long or short period, as conditions require. 
The Johnson Model Intermediate Thermostat is neeessarv and desirable in 
connection with certain forms of heating and ventilating; with the central 
plenum system, where both the heating and ventilating are done by heated air 
it is quite commonly used. The success of the plenum system depends on the 
operation of a double damper which admits either warmed air from one source. 
or tempered air from another source, or probably and generally a mixture of 
the warmed and the tempered air into the duct leading to the controlled room, 
keeping it at the desired temperature without disagreeable sensations of draft. 
The graduated or intermediate thermostat meets these requirements, operating 
the warmed air and tempered air blades of the mixing damper admitting a con- 
stant volume of air at a proper and uniform degree to maintain the desired 
temperature. It is obvious that the graduated thermostat is the most desirable 
instrument to use in connection with the plenum system of heating and ventil- 
ating. In hot water and vapor heating systems it is possible to maintain the 
temperature of the room by admitting to the radiators only such an amount of 
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water or vapor as will balance the loss in the temperature of the room through the walls from 
natural causes. The graduated acting thermostat is therefore desirable in certain specific 
instances. 

We will say right here that the Johnson Service Company takes no decided stand on the 
merits of the positive acting or the intermediate acting thermostat for hot w^ater, vapor, or vacuum 
heating systems; the choice depends upon conditions of design and operation; but, as the results 
in these cases are practically the same, the Johnson Service Company is wilHng and prepared to 
furnish either type. 



On Market Many Years 

The Johnson intermediate graduated acting thermostat has been on the market since 1906, 
and has been installed in thousands of buildings where it has given perfect satisfaction. During 
this time the instrument has been greatly improved ; but the vital principle, that of a bimetallic, 
thermostatic strip, actuating a reducing valve which is the only true principle of an intermediate 
thermostat, has been constantlv in use. The Intermediate thermostat now used is of the same 
size as the positive thermostat, and like the positive thermostat is constructed entirely of metal. 
It has no rubber or leather diaphragms whatever. It is absolutely and entirely metallic in con- 
struction and has at the same time all the means and methods of adjustment of the positive ther- 
mostat. The Johnson Intermediate thermostat gives the true gradual motion to dampers and 
valves. 



How Intermediate Thermostat Operates 

The intermediate thermostat operates the mixing damper by means of compressed air in the 
manner outlined above. The thermostat automatically varies the pressure of the compressed air 
supplied to the diaphragm operating the mixing damper proportionately to the variation of tem- 
perature in the room or chamber. If the temperature at the thermostat rises very sHghtly above 
the point at which it is set, the air pressure in the diaphragm on the mixing damper will increase 
slightly, causing the damper to deliver cooler air to the room. If the temperature at the 
thermostat decreases slightly, the reverse action takes place, and warmer air is delivered to the 
room. The bi-metal thermostatic bar shown in the center of the thermostat operates a small 
pressure regulating valve to accomphsh this purpose. The thermostatic strip is thin and there- 
fore responds readily to the slightest change of temperature. 
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Model RI Cover. 



Johnson Thermostat Covers 

The size and appearance of room thermostats are obviously of im- 
portance. The Johnson model thermostats are the smallest made, the 
covers being only 5" x 2" x II4". They are designed to harmonize 
with the appointments of any kind of room, and are made in two patterns 
designated by R and P. 

The R pattern, designed for us by one of the leading architects 
in the United States, is a handsome instrument intended for the larger 
and more pretentious rooms in hotels, residences, theatres, pubhc build- 
ings, banks and handsomely furnished offices. 

The P pattern is a plain and simple design intended for offices, 
schools, hospitals, residences and in fact, any room except those in 
which the R pattern would be more appropriate. It is desirable be- 
cause of its simplicity; many architects prefer it to the R pattern for 
all rooms. 



Space does not permit us to describe or illustrate all of the great variety of thermostat covers 
made by us, but the following is a description of those commonly used. 



Model RI Cover The RI pattern, sometimes called a residence cover, having "open" and 

"closed" indicator, exposed dial and knob adjustment, is generally speci- 
fied for the larger and more pretentious rooms of residences, court-houses, hotels and banks where^ 
heating is by direct radiation and positive thermostats are used. 



Model R Cover The R pattern is the same as the residence cover, 

but without "open" and "closed" indicator. It is 
used in the same locations as the RI cover, but in connection with inter- 
mediate thermostats. 

Both the R and RI covers are also made with closed dial and key 
adjustment for use in rooms where it is desired that the adjustment 
cannot be altered by anyone except some person in authority. Other 
modifications are made in both styles to meet conditions that may be 
presented. 



Model PI Cover 



The PI pattern, having "open" and "closed" 
indicator, with exposed dial and knob adjustment, 
is generally specified for rooms heated by direct radiation and controlled 
by positive thermostats, where it is desirous that changes in the adjust- 
ment may be made at the pleasure of the occupant. 




I 



Model PI Cover 
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Model P Covers 



The Model P cover is made without "open" and 

"closed" indicator; it is used in the same locations, 
but with intermediate thermostats. These handsome, clean cut, pressed 
brass covers are adaptable for thermostats on any installation, but are 
particularly well suited for use in offices, pubhc buildings, hospitals, 
and less important rooms of residences. The indicator thermostat should 
always be used if possible; it enables the occupant of the room to deter- 
mine at a glance whether the heat is turned on or off. 



Model PSI Cover. 

serviceable in schools, 
ous pupils. 



School Thermostat Covers The Model PI and Model P covers 

previously described can be used in 
schools, but it is generally desired that the covers of thermostats in 
schools be so designed that the adjustment of the thermostat can not be 
made by anyone except those in charge of the apparatus. For this 
purpose we have the Model PSI for positive thermostats and the Model 
PS for intermediate thermostats with the dial and adjustment opening 
omitted. These covers are made in any of the standard finishes, but 
the baked Japan finish or the Bower-Barff finish has proven the most 
The thermometer is protected bv a guard to prevent damage by mischiev- 



PLI and PL Covers 



This is a P pattern cover similar to the P and 

PI covers, except in the arrangement of dial 
and adjustment. The dial opening is closed and instead of knob or 
key adjustment, there is a small lever projecting through the front at 
the bottom of the thermometer, which will enable the occupant to 
change, to a limited extent, the degree of temperature at which the 
thermostat is to operate. When the lever is pushed to the left side, the 
thermostat will operate at about six degrees higher temperature than 
when it is pushed to the extreme riglit side. The PLI cover enables one 
to secure a cool or warm temperature over a 6 degree ran<re as desired; 
it is made for an indicator thermostat that should, for obvious reasons, be 
used wherever possible. This form of cover is very popular for offices; 
it enal)les the occupant to change the temperature to a limited extent and 
avoids the extreme variations in temperatures which are often produced 
by neglecting the setting of the thermostat dial. 

Johnson Hotel Thermostat 

The ideal cover for a hotel thermostat is shown on the next page. It is a PLI cover with an 

a,ld,t,onal lever pennitting the occupant to shut the heat off entirely when desired. By moving 

he Imver lever he occupa.u can set the thermostat for whatever temperature desired within cer"! 

tan, hnnts, and by movn,g the upper lever, can turn the heat off when the windows'aTe o'en a. 
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night and turn it on again in the morning. The indicator informs the 
guest whether the heat is ''on" or "off" and is a feature which will be 
greatly appreciated by the traveling public, especially when the radiators 
are concealed in boxes under the windows. 

Automatic temperature regulation not only provides ideal conditions 
of comfort for hotel guests, but is of great economical value to the owners 
of the hotel. It saves greatly in the cost of operating the heating plant, 
and the Johnson System, with its many advantages, will save money 
for the owner. With the ready means of shutting off the heat, described 
above, the owner will have much greater assurance of the heat being shut 
off from unoccupied rooms by employees than would be the case where 
hand control of the radiators is provided. With hand control, guests will 
not open the valves fully when turning on the heat, nor shut them tightly 
when turning the heat off, with the result that the hand valves soon become 
leaky through the wire drawing of the steam and cutting of the valve seat. 
Johnson Positive Thermostats hold the valves either "open" or "closed"; 
the carelessness of guests in this respect is eliminated. 




Model Hotel Cover. 



Asylum or Gymnasium Covers 



These are heavy cast brass guards designed to be placed over the thermostats mounted in 
locations where they might be damaged, such as gymnasiums, insane asylums, jails, warehouses 
and factories. They are made in two styles, one permitting the thermometer to be seen and one 
that covers the entire instrument including the thermometer. 





Asylum Cover 



Gymnasium Cover 
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Johnson Insertion Thermostat 

A thermostat consists of two principal parts, 
the mechanism, and the sensitive element. In a 
room thermostat both the sensitive element and 
the mechanism are located in the room where 
the temperature is to be controlled, making all 
parts of the thermostat accessible. There are 
many places where temperatures are to be regu- 
lated that are not easily accessible, and in some 
cases not accessible at all ; for instance, hot water 
tanks, or any other receptacles con- 
taining liquids, hot air ducts, baking 
ovens for enamels and Japans, steril- 
izers and pasteurizers; in fact, such 
places and mediums are innumerable. 
For these places the so-called inser- 
tion thermostat has been invented, 
designed and manufactured. It is so arranged that the sensitive element is exposed in the recep- 
tacle to the temperature of the medium that is to be controlled, and the mechanism is located 
outside in an accessible place permitting adjustments to be made with ease for the purpose of 
changing temperatures, and allowing the operation of the thermostat to be observed at will. 
There is of necessity a great variety of these instruments for different purposes. We manufac- 
ture and install thermostats that control liquids as well as gases; some are inserted through thick 
walls and some through thin walls; all varieties and all kinds are made by the Johnson Company, 
and all are made for positive action or graduated action as conditions require. 

Johnson Unit Thermostat 

The thermostat illustrated on this page is called our unit thermostat. It is what is known as 
a single point thermostat, which is one that operates only one control relay, and if connected to 
more than one valve or more than one damper, it operates them all simultaneously. This term 
is used to differentiate from what we call our multiple thermostat, which operates valves or 
dampers successively at different temperatures and which will be illustrated and explained in the 
following pages. The unit thermostat is used for controlling water, air, liquids or gases. The 
thermostatic tube extends through the wall into the space in which a constant temperature is to be 
maintained. The expanding and contracting member readily assumes the temperature of the sur- 
rounding medium, making it sensitive to rapid changes of temperature. The body of the ther- 
mostat consists of a dust-proof case containing the two working parts; these are always mounted 
on the outside of the chamber. The working parts are readilv accessible for adjustment or obser- 
vation in their action. These instruments are excellently constructed and designed on scientific 
principles to meet very exacting service. The multiplying lever being supported on cone bearings, 
ehmmates the back-lash l>etween it and the expanding member, a common fault with improperly 
constructed thermostats of this type. 

These thermostats, like the others, are made entirely of metal, containing no rubber nor 
leather diaphragms nor any other organic matter that will deteriorate 



or become useless with age. 
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n Multiple Insertion Thermostat and 
Unique Fuel Saving Advantages 

The multiple insertion thermostat is illuslrated here. This is a 
wonderful instrument; with one sensitive element it operates several 
valves or dampers or combinations of valves and dampers one after the 
other at different temperatures. The points at which different valves or 
dampers will be opened and closed may be varied as desired. Banks of 
heating coils are necessarily of sufficient capacity to heat air from 20 
degrees below zero to 150 degrees above zero or sometimes higher. It 
is obvious that the use of the entire bank of coils at points between these 
two temperatures would be a waste of fuel. If it were desired to main- 
tain the air temperature at 120 degrees, the entire bank might be needed 
when the weather was ten degrees below zero, but should the tem})era- 
ture outside be 25 degrees above zero, possibly only three-fourths of the 
bank coils would be needed, and at 40 degrees above zero possibly only 
50*^0 of the coils would be required, while at 60 degrees above zero only 
a quarter of the coils need to be used. If the multiple thermostat is 
located inside the air chamber or in the building and it is desired to maintain an air tempera- 
ture of seventy degrees, the thermostat may be so adjusted that when the temperature reaches 
62 degrees, one-fourth of the coils will be cut off; at 64 degrees another quarter, at 66 degrees 
another quarter, and at 70 degrees the entire coil will be cut off. There will always be a constant 
relation between these adjustments, inasmuch as all of the operated points are actuated by one 
thermostatic tube. It would be much more difficult to maintain this constant relation of adjust- 
ment should a number of thermostats be used in place of the multiple insertion thermostat. 



Four Point Multiple 
Thermostat. 



Multiple thermostats are made in three classes, as follows: 

Positive-Acting, Multiple Insertion Thermostat 

— having all points positive-acting. 



Graduated-Acting, Multiple Insertion Thermostat 



— having all points graduated-acting. 

Compound-Acting, Multiple Insertion Thermostat 

— having one point graduated-acting for control of by- 
pass dampers, and balance positive-acting for control 
of coil valves. 



2-point 
3-point 
4-point 

2-point 
3-point 
4-point 

2-point 
3-point 
1-point 




Two Point Compound 



This thermostat does not depend on different tension springs in the valves to be operated, or 
a combination of reducing valves and springs of different strength to produce the successive 
operation, but operates the valves one after the other by the increased expansion or contraction of 
one thermostatic element. Springs of different tension and reducing valves operating at dif- 
ferent jiressures are only a make-shift and an unreliable and comphcated method of producing the 
results obtained by the Johnson multiple thermostat. 
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Hot Water Thermostat 

This is an insertion tliermostat and the name would indicate that 
it was made for controlling the temperature of hot water only, hut it 
may be and is used for controlling liquids of all kinds, hot or cold, and 
might more properly be known as "Liquid Insertion Thermostat". 
Among some of its principal uses are hot water tank control, hot 
water lieating system control, ice water control, brine tank and 
refrigerator control, air washer humidity control, and it finds 
many different uses in special manufacturing 
processes. 

Tank Control 

Hot water is usually produced by heating 
water in tanks bv means of steam, ahhough it is 
sometimes done by coal, gas or oil. The thermostat is inserted in the tank and controls a dia- 
})hragm valve on the steam sup|)]y when steam is the heating medium. When coal is used, the 
thermostat controls the drafts on the heater by means of a Johnson Sylph on Damper Motor. A 
great saving is made in the cost of plumbing and repairs by preventing water from getting too hot 
and destroying the gaskets in valves, causing leaking and general deterioration of the system, and 
by i)reventing the waste of fuel caused by o\erlieating. 





Hot Water Heating Control 

A great many people, including some consulting engineers and architects, are under the im- 
pression that hot water heating systems cannot be automatically controlled or that automatic 
control is unnecessary; thi> is Incorrect. Not only can hot water heating systems be perfectly 
cuntrulled, but fur the must efficient and econonncal operation they should be controlled. Bodies 
ol hut water heat sluvsly. and il ts only l)y controlling the temperature of the water and maintain- 
ing iT« temperature within certain h'mits. that great Ihictuations are not experienced in the 
tdiHxralure of th.' room heatrd. The Jolmson Hot Water Thermostat is admirably suited 
for controlling the temperature of water in hut water heating systems. The thermostat is inserted 
in the flow-pipe of the boiler ami may be set at any degree desired according to the weather. It 
maintains this temperature by operating the drafts on the boiler or valves on the gas or oil supply. 
It prevents umiecessary h<\iling of the water wliieli makes the greatest economy in the use of fuel. 
The use of a hot water thermostat in connection with the hot water system of heatinf^ in a buildin^^ 
which is automatically controlled makes it possible to heat the house with the low est possible de^^ree 
of temperature of the heating medium required by the outdoor temperature, which is very desir- 
able from a rumfurt, economic and hygienic standpoint. 
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In residences heated by indirect hot water stacks, and especially in connection with the in- 
stallations where individual fresh air inlets are provided for each stack, it is imperative that some 
safety device be installed to prevent freezing of the stacks, should the temperature of the water 
drop too low. The hot water thermostat answers the purpose admirably; it is placed in the flow- 
pipe and controls the pneumatic dampers located in the fresh air inlets. Should the fire in the 
boiler go out for any reason, or the temperature of the water drop below the danger point, the ther- 
mostat will close the fresh air dampers and prevent the stacks from freezing. 



I 



Ice Water Control 

In large buildings provided with circulatin g ice water systems it is very important to control 
the temperature of the water in the cooled tank to prevent its freezing. The cooling is generally 
accomplished with brine coils. Regulation is secured by the use of a thermostat operating a 
diaphragm brine valve. When the temperature rises above 38 degrees F., the valve opens, 
allowing the brine to circulate, the water in the tank is cooled to a desired degree, then the valve 
closes, etc. 



Brine Tank and Refrigerator Control 

For cooling rooms and refrigerators, the thermostat may be located in the brine tank or in- 
serted through the walls into the cooling space. When it is inserted in the brine tank it operates 
to start and stop the ice machine according to the temperature of the brine and in that manner it 
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will, of course, control the temperature of the brine 
and will in a measure control the temperature of the 
cooling rooms. When it is inserted through the 
walls into the cooling space, the thermostat may also 
control the ice machine, or if the brine coils are used 
for cooling it will operate the diaphragm brine valve 
so as to give the correct temperature in the room. The 
better way to control is shown by the illustration 
where complete control of several rooms cooled by 
brine coils is effected. Thermostats in each room 
operate brine valves; an accumulator in turn stops 
brine circulating pump and a thermostat on the 
brine coohng tank controls the ice machine. When 
all the rooms are cold enough, the brine valves close, 
and while the brine is not being used, its temperature 
drops rapidly, causing the brine thermostat to shut 
down the machine automatically. We control am- 
monia where that is the cooling medium by our special 
ammonia valve, which holds tight under 200 pounds 
per square inch pressure. 



1 
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Calibrated Thermostat 

The calibrated thermostat is a highly developed one point insertion 
thermostat which can be used for controlling either gases or liquids. In 
the manufacturing industry it is frequently necessary to maintain exact 
temperatures for varying periods of time and to make the changes in tem- 



> 




Vnit Calibrated Thermostat, 
Positive Acting. 



perature at frequent intervals. The 
ordinarv industrial thermostat has a 
dial marked with the words *Varmer" or 
"cooler", but the degree of temperature is 
not marked on this dial, because it is a deli- 
cate and expensive operation to calibrate a 
thermostat so that it will work at a certain 
point on the dial which means a certain de- 
gree of temperature. It is essential that 
this is done verv accuratelv. In the cannino; industrv it is desired 
to cook fruit at a temperature of 120 degrees for a certain number 
of hours and to cook vegetables at 140 degrees for a certain num- 
ber of hours. It is consequently necessary to have a thermostat 
that an ordinary operator of a machine can change easily to these 
temperatures. A calil)raled thermostat meets these requirements. By turn- 
ing the* pointer on the dial to the desired degree the proper temperature will 
be protkiced. 

This thermostat is designed for insertion through a 1" pipe tap opening. 
It can ])e equipjjed with the positive, reverse, or intermediate acting metal 
diaphragm relay. Two air gauges indicate the main and branch line pres- 
sures and an indicator on llie relay 
shows the position of the valve or 
damper controlled. The jyorcelain 
fmi^hcd dial is calibrated for a range 
of 80 degrees. Standard (Hals are ^^' j (^^^^f^rated Thermostat, 

gra(hi;lfed from 40 dejrrees to 120 n erme uite ctmg. 

degrees, from 120 degrees to 200 degrees and from 170 degrees to 250 de- 
grees. Special calibration of dials can be made where neecssary. All cali- 
brated thermostats operate accurately with a variation of 1 decree above or 
below the point at which they are set. The Johnson Calibrated Thermostat 
was especially designed for use in i rnitrolling canning machinery of all kinds, 
such as cookers, exhausters, scalders, processors and drving apparatus. It 
does not in any way interfere with the contents of the machines, and it is' entirely of metal having 
no rubber diaphragms to vulcanize and no wearing parts. The mechanism is outside where it 
can be easily seen and adjusted when necessary to change temperature. 
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Johnson Hydraulic Thermostat and Its Benefits 

A thermostat operated by other means than compressed air is fre- 
quently necessary. It is not economical to install an air compressor 

for the purpose of operating one 
thermostat; we do not recom- 
mend it. This need has been 
met by the Johnson Hydraulic 
Hot Water Thermostat in which the motive power for operating the thermostat 
and the valve to which it is attached is water instead of air. Water pressure is 
always obtainable in all cities and is therefore a reliable medium. 

These thermostats are especially advantageous on single installations 
where it is not desirable to go to the expense of installing an air compressor 
necessary to our pneumatic thermostat control. They admirably serve the 
purpose for which they are intended; they embody the same scientific prin- 
ciples in design as do our pneumatic thermostats. There is a good and distinct 
reason for every part tbat goes into a Johnson Thermostat. A glance at the 
illustration will show that the purchaser is getting more than is offered l)y any 
other manufacturer when he buys a Johnson Hydraulic Thermostat. 
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Thermostats Tested 

Before leaving our factory all thermostats are thoroughly tested for accuracy, efficiency, and 
permanency of adjustment. The equipment for this purpose is as complete and elaborate as 
man can make it. A constant temperature is maintained in the room where the thermostats are 
tested. The walls, ceiling and floor of the room are 12" thick and made of insulating material. 
The windows are double and there can be no change of temperature in the room except by the 
heating apparatus, and this apparatus is capable of producing any desired temperature for any 
length of time. It consists of a steam blast plant and refrigerating plant of the most modern 
type, equipped with tempering, pre-heating and re-heating coils, air washer and conditioner, 
humidifying and dehumidifying apparatus, completely controlled. The thermostats are put into 
the room and a constant temperature is maintained for twent) -four hours and is then changed to 
another temperature which is maintained fur twenty-four hours. This process goes on for a week, 
at the end of which time the thermostat is seasoned and adjusted to work at any temperature for 
which it is designed; or if not up to our exacting requirements it is cast aside. ' 
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Sunrise Thermometer. 



be read. 



Thermometers 

For the purpose of gauging tlie correctness of operation of a thermostat and 
assisting in the adjustment whenever adjustment is necessary, a thermometer is 
required. A thermometer is not a part of a thermostat, ahhough modern installa- 
tions usually require that each thermostat shall be provided with a thermometer. 

The thermometer for room thermostats is mounted on the cover of the ther- 
mostat, or forms a part of the cover of the instrument. The same temperature 
which affects the thermostatic strip will affect the mercury column. Thermometers 
for indicating the temperature of enclosed spaces, such as ducts, tanks and plenum 
chambers, must be similar in design to thermostats which control temperatures in 
such places. The mercury column is exposed to the medium, the temperature of 
which is to be indicated on a scale outside in an accessible place where it can easily 
These thermometers are generally placed alongside of the inserted thermostat. 

The Johnson Service Company provides with their thermostats any thermometers that are 
specified. It manufactures in its own plant all forms of thermometers except dial and record- 
ing thermometers. We illustrate herein some of the types that are used. The thermometers 
which are placed on the fronts of our thermostats are mercurial type with Jena glass tubes. The 
temperature scale is finished in black with white letters, but it can be finished in any manner 
desired. The Sunrise thermometer herewith illustrated is a high srade instrument for mountinoj on 
galvanized iron ducts. The standard tube is 6" long, and as it is equipped with 
a flange the thermometer is easily fastened to the wall of the duct with screws. 
The Sunrise thermometer is made only in the angle pattern. 

The Supersensitive thermometer herein illustrated is a high 
grade instrument for the same purpose. It has a large V 
shaped scale, tilted slightly, with magnifying tube and is fitted 
with a screwed flange for mounting. In accuracy it is no better 
than the Sunrise thermometer, but it is more elaborate and 
generally more appropriate for very high class engine rooms. 
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Hot Water 
Thermometer. 



The Hot Water thermometer herein illustrated is made in 
angle and straight patterns. They are reliable and accurate in- 
struments, made with the same care and attention to design 
and appearance that characterizes all Johnson 
apparatus. 

The Johnson Service Company is prepared to 
furnish Dial, Index or Recording Thermometers 
in standard makes in connection with our contracts 
for temperature regulation. We can also furnish 
our special 42-day Johnson Graphic Recording 
Thermometer for Automatic Temperature Regula- 
tion records. 




Supersensitive Thermometer. 



[29] 



*.. 




JoTlNSON S ERVICE COMPAXY, MILWAUKEE, WISCONSIN 

Johnson Metal Diaphragm Valve 

The desirability of using metal diaphragms for operating valves 
in connection with automatic temperature regulation has been recog- 
nized from the inception of pneumatic systems. Time and money 
have been spent in attempting to find a practical and reHable metal 
diaphragm, but without success until the invention of the Sylphon and 
its adaptation to the Johnson valve. 

Built-up metal diaphragms are older than temperature regulation 
and are made by soldering a series of thin corrugated metal discs 
together in the form of a bellows. This is the first idea which occurs 
to the man who desires to make a metal diaphragm which will have 
sufficient motion to operate a steam valve. It is one of the ideas that 
came to us twenty-five years ago, but lasted only long enough for us to give it a thorough try-out. 
The metal discs failed under the continuous expansion and contraction to which the bellows was 
subjected in actual service in the temperature regulating system. The soldered joints cracked and 
developed leaks under the continuous strain. The Sylphon Bellows has no soldered joints; it is 
made up of a large number of folds so that as it lengthens and collapses very little motion, or strain, 
is applied to any individual fold. In the Johnson Sylphon metal diaphragm valve we have pro- 
duced the perfect valve for temperature regulating purposes. It is the greatest improvement made 
in automatic temperature regulation in a long period. 

With the exception of the Sylphon and the Jenkins discs, which are used exclusively, the 
entire valve is manufactured in our factory. The bodies are cast in our foundry from the very 
best grade of "Lake" copper and "Straits" tin. The valve bodies are fine grained and free from 
blow holes; the valve seats, union seats and threads are machined perfectly and make up tight. 

As a result of our long experience in this line of business the valves have several mechanical 
improvements which will appeal to the engineer. The Sylphon bellows is entirely enclosed in a 
protecting bell-shaped case which is strongly built to withstand abuse such as kicking or standing 
on the top of the valve. This top can be turned without altering the lift of the valve or leaving 
any space between the top and the center piece. The air connection can therefore be made at the 
rear, out of sight where it cannot be injured, which is extremely important, especially for radiator 
valves. The compressed air which operates the valve is admitted to the 
case surrounding the bellows and acts upon the outside of the bellows in- 
stead of the inside, thereby making the operation more economical. 
Since all parts of the valve are enclosed in a simple round case, free from ^ 
dust-catching corners or angles, it is not only attractive, but sanitary. ^ ^"'^^ Assembly. 
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Sylphon Radiator Valves 

The Sylphon valves for radiators are made in all standard shapes and sizes, from Vi' to 
2", with or without unions. The bodies are all of very high grade brass, "Lake" copper and 
"Straits" tin, and are cast in our own foundry. Valves for direct radiators are usually nickel- 
plated all over, having the union nuts and center pieces pohshed, and are called nickeled valves. 
Valves for indirect radiators are usually furnished with black japan tops and are called plain 
valves. 

Union Radiator Valves 








Offset Corner, 



Glob 



€. 



Offset Globe, 



Angle, 



Straight Corner. 



Window Seat With Radiator Behind Grill 

Diaphragm valves on radiators in window seats, or behind grills, or similar enclosed spaces, 
operate under very severe conditions. The intense heat will very soon vulcanize a rubber dia- 
phragm and it is sometimes quite difficult to remove the grill and change the diaphragm on a valve 
in so confined a space. The Sylphon valve overcomes all of the objections to placing diaphragm 
valves on radiators in such spaces, as the Sylphon is permanent and neither heat nor moisture can 
destroy its efficiency. It will last for many years and there will be no necessity to remove the grill 
or change the diaphragm. 
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Coil Valves 

These valves are made in any size, from 11/2" up to 6", in either the angle or globe patterns. 
Valves up to 2" have brass bodies and are similar in all respects to our plain radiator valve and 
are made for any pressure up to 80 pounds per square inch. Valves over T in size are provided 

with iron bodies, but in other respects are similar to the plain radiator 
valve, without unions, and are capable of operating against pressures of 
50 pounds in the smallest size down to 5 pounds in the largest size. 






6" Flanged Globe Valve. 



4" Screwed Globe Valve. 



2^2,' Screwed Angle Valve. 



Other Sylphon Valves 

In addition to the regular line of radiator and coil valves, we furnish the following special 
valves with Sylphon tops: 

1. Valves for the control of brine and refrigerating plants. 2. Balanced valves for con- 
trolling steam and water at high pressures. 3. Reverse acting valves for conditions where it is 
desirable to have the valve normally closed and opened by the air pressure. 4. Three-way 
valves for air washer control, admitting a 
mixture of steam and water, or water at two 
different temperatures when so desired. 





J 14 " Brass Reverse 



Vol 



re. 



2" Brass Three-Way 
Valve, 




3^^ Iron Reverse 
Valve, 




4'^ Iron Three-Way 
Valve. 
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Seamless Sylphon Metal Bellows. 



Seamless Sylphon Metal Bellows 

The Sylphon Metal Diaphragm used in the Johnson-"Sylphon" Valve is made from a single 
sheet of the best quality brass, drawn and formed into a cyhndrical bellows which is absolutely 
seamless. The grain of the brass runs lengthwise of the cylinder and at every point in the circum- 
ference it is always parallel to the line of action of the 
bellows. In other words, the grain of the brass meets the 
pressure and action of the bellows end on. This is most 
important to the life of a metal diaphragm having any appre- 
ciable amount of movement, as is the case in metal diaphragm 
valves used for temperature regulation, and has its parallel 
in a piece of wood which will stand much pressure and bend- 
ing with the grain, but will snap quickly if the pressure is 
applied across the grain. 

There is nothing simpler than a Sylphon Bellows, now that it has been successfully produced 
on a commercial basis, yet years of hard thinking and experimenting along scientific lines were 
required to bring it to its present state of perfection. 

No hastily built-up, seamed and soldered bellows is ever going to accomplish the successful 
results secured by the Sylphon bellows, which is the outgrowth of years of experience and based 
upon sound principles in its design. The shape of the corrugations, their depth, and the thick- 
ness of the metal at the various points of the loop are all important factors. The cylindrical shape 
of the bellows and the relation of the depth of the corrugations to the diameter of the bellows are 
not accidents, but the result of experiment and ingenious design. The Sylphon bellows exerts 
more power, size for size, than any other type of diaphragm, and decidedly more than the built-up 
disc type of metal bellows. 

Valves Guaranteed for Ten Years — Last a Lifetime 

Sylphon Bellows of every size and style used in our valves and damper closers have been 
tested to operate over 100,000 times without any apparent effect on the bellows; and except for 
valves used for industrial processes and under other conditions where the operations may be 
100,000 times in one year or even less, the bellows are guaranteed for ten years. We confidently 
believe they will last a lifetime. 



The 




Important Notice 

I 

bellows used in the Johnson valves and damper motors are manufactured by 

We are licensed to used these (^Jk^!^ bellows 




the Fulton Company of Knoxville, Tennessee, 
in connection with our devices, by the Fulton Company, which is the owner of Letters Patent on 

is a trade mark belonging to the 




the seamless bellows as it appears in those devices. 

Fulton Company and represents a distinctive type of metal diaphragm. Infringement of the 

patents and of the trade mark will be prosecuted by the Fulton Company. 
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Johnson Dampers 




The Single Square or By-Pass Damper. 



The Johnson Pneumatically Operated Dampers are made in any size and of every known 
type, such as single, right angle, end to end, and round and rectangular louvre. They are used 
for many purposes in connection with modern systems of heating and ventilation, being operated 
by thermostats, pneumatic switches, night and day clocks, pressure governors, etc., described else- 
where in this book. Many t)^es of dampers now universally used were designed by us; WE 

WERE THE ORIGINATORS OF PNEUMATICALLY CONTROLLED DAMPERS FOR AUTOMATIC TEMPERA- 
TURE REGULATION. 

The question of proper dampers for this class of work is most important and is as essential 
for good temperature regulation as the thermostat. The thermostat dictates the operation of the 
damper to maintain the proper temperature, but it devolves upon the damper to do the work. A 
damper which sticks on its bearings will not do the work; neither will one which binds after being 
set in place, due to the pressure exerted against it by the sagging of the flues or plenum walls into 
which it is built. 

It takes very little pressure on the corner of an improperly braced damper frame to change 
its shape, but the damper blade does not change, and if it will no longer fit the frame, IT sticks. 
A sticking damper is something that engineers and janitors will not adjust; in nine cases out of 
ten the damper is in an inaccessible place, and it will be neglected and temperature regulation of 
the particular room controlled by this damper is no longer accomplished. We know these things 
from many years' experience and have profited thereby to the extent that the Johnson dampers 
are made with particularly heavy frames to withstand sagging of the ducts. The blades are made 
of heavy sheet steel and have brass, and in large sizes, roller bearings. The entire damper is 
treated to two coats of japan enamel, which insures ample protection against rust. 
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Double Mixing Dampers 




Double Mixing Damper with Sylphon Draft Regulator Attachment. 



This is the most important type of damper used 
in connection with our system of automatic tempera- 
ture control. These dampers are operated by 
intermediate thermostats described on page 17. 

The lower and upper blades for cool and hot air, 
respectively, must work very freely and in unison if 
gi'aduated action is to be obtained therefrom. With 
the Johnson Thermostat Control the damper blades 
w411 remain for hours in the position shown in this 
illustration and move back and forth under the in- 
fluence of the thermostat just a 
sufficient amount to mix the hot 
and cool air to the right degree. 
Besides the regulation of the 
temperature of rooms by the mix- 
ing of hot and tempered air sup- 
pHed thereto, this damper has 
the advantage that it interferes in 
no way with the volume of air de- 
livered. No matter in what posi- 
tion the damper blades stand, the 
volume of air passing through the 
damper remains the same. Johnson mixing dampers are designed and built to meet the require- 
ments of fan blast systems of heating where the velocity of air passing through the damper is con- 
siderable. Large, powerful and well braced pneumatic diaphragm attachments are required for 

operating the damper blades with graduated action, 
and also to prevent them from flapping. 

Round Dampers 

Round dampers are used mostly in roof ventil- 
ators, but sometimes are required for round ducts. 
They are made in all sizes, and when over six feet in 
diameter the blades should either be very strongly 
braced or made with louvres. The special machinery 
which we have for making rigid and perfect round 
blades makes possible the best and most durable 
damper of this shape. These dampers, like other 
dampers of Johnson make, have brass bearings, and 
are operated either by attachments secured to the 
frame of the damper, or secured to some nearby sup- 
port, and are given two coats of black japan to prevent 
rusting. 
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Round Damper with Sylphon Draft 
Regulator Attachment. 
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Johnson Louvre Dampers 




Louvre Damper, 8 Ft. High, 12 Ft. Wide. 

Multiple blade, or as they are customarily called, Louvre Dampers, are frequently used and 
are positively necessary for large ducts where, on account of the volume and pressure of air in the 
duct, it would not be practical to operate a single-bladed damper. They are made also in sizes to 
meet conditions arising from hmited space or an obstruction where it would not be possible to 
swing a single blade. 

These dampers are carefully and strongly made to insure the frictionless movement of the 
blade and the absence of any distortion. The edges of each blade are perfectly straight and 
shghtly overlap the other blade to prevent leakage. 

The Johnson louvre dampers, as in fact do also all of the single blade dampers of any size 
manufactured by the Johnson Company, have a lip on the edge of the blade which interlocks in the 
next blade, and not only prevents any leakage of air, but stiffens and trues up the damper. 

These dampers, like all of Johnson dampers, are made with wrought iron frames and sheet 
steel blades, and the entire damper is given two coats of black japan paint to prevent rust, but 
they can be made when desired with galvanized iron blades, or copper blades at a slight additional 
expense. 
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Johnson Damper Motors 



Draft Regulator 

with Wall 
Bracket. 



Damper motors" is the gen- 
eral term covering the devices 
which directly operate the dampers 
in an installation of automatic tem- 
perature regulation. These motors 
consist simply of a diaphragm 
which operates a lever attached to 
the damper. Some of these damper 
motors are attached to the damper 
frame and some are made to fasten 
on the wall, ceiling, or other 
support. 

To meet all conditions of loca- 
tion and to operate all forms of dampers, the Johnson Company manufactures a line of these 
devices, each with its distinguishing name such as Draft Regulator, Damper Attachment, etc., in 
which the bearings are made of brass and the springs adjustable. The entire damper motor is 
baked japan so as to be rust proof. The diaphragm is the celebrated patented Sylphon Bellows 
and as the Sylphon is not affected by heat or moisture, the damper motor may be placed in hot, as 
well as tempered air flues. 




Sylphon Draft Regulator 



Where it is impractical or un- 
desirable to attach the motor to the 
frame of the damper, the draft 
regulator here illustrated is used, 
as it can be attached to either wall, 
ceiling or floor. The upper illus- 
tration shows the motor with a 
bracket for walls and the lower 
illustration with a plate for fasten- 
in o- to ceilings or floors. It is used with either single, double or multi-blade dampers and is of the 
same general construction as the draft regulator attachment and its diaphragm is the celebrated 
Sylphon seamless metal bellows. 




Draft 
Regulator 
with Ceiling 
or Floor 
Plate. 
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Sylphon Draft Regulator Attachment 




Draft Regulator Attachment 



Nothing could be more simple in design, more 
direct and positive in action than this motor. It is 
shown on page 35 in connection with the mixing 
damper apphed to a hot blast system of heating. 
Note the compact arrangement for fastening the at- 
tachment to the damper frame and the direct simple 
connection to the tempered air blade of the mixing 
damper. The attachment is excellently adapted for 
use in connection with graduated-acting thermos- 
tats; the bellows is perfectly free from any initial 
friction and the pressure area remains constant 
throughout the stroke. We favor this style. 



Sylphon Diaphragm Attachment 



This is another form of motor to attach to the 
frame of a damper. It is used to operate either 
single or double dampers where the damper is inside 
of the duct and it is desired that the motor be out- 
side, but attached to the damper frame. Its sim- 
plicity of construction commends it, and it is a 
form quite necessary under certain conditions. 




Diaphragm Attachment 



Sylphon Register Attachment 




This motor is generally used in connection with 
the dampers of a unit system of heating and ven- 
tilating where the motor must be inside of the unit 
and attached to the metal walls of the unit. It is 
small and compact and easily attached and is 
equipped with the Sylphon bellows, insuring long 
service. 



RegUter Attachment 
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ModeA P 

Push Bulton. 



Johnson Pneumatic Switch Control 

The air pressure required to operate the Johnson System of temperature 
regulation also furnishes a \GTy convenient and reliable power for other pur- 
poses in the same building. Chief among these is the control of dampers and 
valves from a central point by means of the Johnson Pneumatic Switches. 
These switches are connected by small air pipes with pneumatic dampers or 
diaphragm valves to be operated and which are sometimes distant or 
inaccessible. 

The most important application of the switch control is in connection 
with modern heating and ventilating plants which require the operation uf 
altic vent dampers, fresh air dampers and riser and blast coil valves from a 
central switchboard located in a convenient phice for the operating engineer 
or person in charge of the plant. Anotlier inq)urtant fiinctitm of thoe 
switches Is to turn off the air supply to the thermoslal when it is desired lu 
permit of heating the building rapidly without being o[)eraled by thermostatic 
control. Sometimes these switches are so arranged tliat the valves can be 
controlled eillier ])y the thermostat or by the switch as desired to meet 
conditions. 

Tliere are many other ap[)licalion>, liowt'ver, which are equvill) import- 
ant and for which wt* make the following variety of pneumatic puah buttons and switches. Our 
switches, designed for the purposes they are to serve, are neat in appearance and practical in every 
way. It is our endeavor to assist the engineer in working out itnproved licating plants and lln-ir 
proper control by furnishing a variety of apparatus. 




Johnson Pneumatic Push Buttons 

a Refinement 

Push buttons are used mostly in residences, art galleries, bank buildings 
and other high class buildings having u[)-to-date systems of heating and ven- 
tilating. They are used principally for controlling sky light coils and 
dampers which are frequently inaccessible. There are, however, a number 
of other purposes for which they are excellentl) adapted which will suggest 
themselves to the consulting engineer. We make twost>les; Model P and 
Model F. The Model P switch extends 1^4" out from the wall and is 
designed to be fastened on the same pipe-head as our model thermostat, so 
that they may be interchanged at will. This switch is small and Inconspicu- 
ous and is furnished in any finish. The Model F switch is ^et flush with 
the wall and has very much the same appearance as an electric switch; it is 
made either with push button or with toggle switches, as desired, and can be 
furnished in any desired finish. 




Moiid F Push Button^ 
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Model FS Flush Switch 

The switch at right is adaptable to places where flush type of 
switch is desired ; it has the advantage that it shows from a distance 
whether the heat is on or off", and can be furnished with a removable 
handle so that an unauthorized person cannot operate it. 




BS Switch. 



Model BS Box Switch 

This is a simple and compact type 
of switch for single line control, and 
especially adapted for small schools 
w^here one pneumatic switch is de- 
sired to control the attic vent dampers 
or a number of dampers simultane- 
ously. The fresh air and foul air 
dampers may be closed and return air 

dampers opened with one movement of the switch, and vice versa. 
The switch can be conveniently attached to a brick wall or sheet 
iron duct. 




FS Switch. 




Lever Switch 

This is a lever operated, two, three, or four-way air cock with name 
plate showing whether air is turned on or off, or whether the damper or 
valve is open or closed. This switch is generally mounted on a switch 
board and manipulated by the operating engineer for control of various 
dampers, valves, etc. 

The following is a list of some of the different operations that can be 
accomplished by these switches: 

1. Open or close a valve or damper (2 branch 3-way). 

2. Open the valve or damper and close another of same normal position, and vice versa (3 
branch 4-way) . 

3. Main air on branch line to valve or damper or thermostat. No exhaust: (3 branch 3-way) . 



Lever Switch. 



4. 
5. 



Open valve or damper, or thermostatic control, or close valve or damper. (3 branch 5-way) . 

Connect branch hne of either of three pilot thermostats to main air supply of multiple ther- 
mostat. (4 branch). 

6. Open and close valve or damper from two or more different points. (4-way). 

Several other combinations have been worked out, and, in fact, any operation of thermostats, 
valves or dampers by hand can be accomplished by the use of these switches either singly or in 
combination. 
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Model Graduating Switch 

r 

This is a very fine pneumatic switch designed for the purpose of setting 
dampers in practically any desired position, entirely or partly open or closed. 
It is frequently used in modern heating plants to reduce or increase the 
amount of air going into a building or rooms, this being accomplished by 
partially opening or closing the dampers. With this device the damper 
can be set in any position from entirely closed to entirely open, and it 
derives its name from the fact that a glance at the instrument will show the 

position of the damper. These switches are usually mounted on a switchboard in the engineer's 

room. 




Model Graduating Switch. 




Magnetic Three-Way Switch. 



Johnson Magnet Air Switch 

Solves a Problem 

This device is used for automatically operating ven- 
tilating dampers when the electric current supplied to a 
motor operating a ventilating fan or blower is turned on or 
off. It frequently happens that the ventilating fan for 
supplying the air to, or exhausting the air from, a building 
is controlled by a switch placed in the engine room or some 
other point remote from the fan itself. When the fan is 
located in the attic, or some other place not convenient to 
the operator, the electric pneumatic switch can be used to 
close and open certain dampers when the fan is stopped 
and started. This device performs that function, automatically opening the dampers when the 

current is turned on by the switch and closing them when it 
is turned off, avoiding thereby the necessity of operating 
two different switches or the trouble that might arise 
through negligence on account of the dampers not being 
operated. It is sometimes desirable to open such dampers when 
the fan is not running, and for this purpose it is only necessary to 
install in addition to this switch one of our lever switches in the air 
Hne leading to this switch, making a condition which permits of 
the automatic operation of the dampers as the fan is operated or 
the manual pneumatic operation of the dampers when the fan is 

idle. This is another 
instance of the assist- 
ance rendered by the 
Johnson Service Com- 
pany in solving the 
problems of consulting 



CONNECT TO MOTOR SWITCH 




BRANCH LINE 
DAMPER 



BRANCH LINE 



MAIN 




5 AIH 



engineers 



Magnetic Three-Way Switch 



^^^o-/ 



^-r^>, ooH}: 



[41] 






' ^ 



<u 



-TfM^i^iKCX SF.RVTCE COMPANY. MILWAUKEE, WISCONSIN 



Johnson Pneumatic Switchboards 




Our switchboards are made of finely finished oak, oiled slate, imitation or real marble, and 
are equipped with switches, name plates and trimmings as specified. We illustrate switchboards 
vsith our lever handle switch and with our graduated switch. These boards are located at some 
point convenient for the engineer, and control a number of valves and dampers according to the 
design of the heating plant. The average school requires pneumatic switch control of the attic 
vent, fresh air and return air dampers. Very often there are several sets of these dampers to be 
controlled. Johnson pneumatic switches control dampers under re-heating and tempering coils 
on hot blast systems; Sylphon diaphragm valves on steam risers for direct heating; distributing 
dampers on ventilating systems, etc. 

Control of Fresh Air, Return Air and Vent Dampers 

In heating a school building in the morning the engineer closes the fresh air and vent 
dampers and opens the return air damper, recirculating the air through the building before the 
pupils arrive, or when ventilation is not required. By this means the air in the building is heated 
more quickly. \^ hen school is opened the fresh air and vent dampers are opened and the return 
air damper closed, giving proper ventilation. When school is dismissed the fresh air and vent 
dampers are closed, preventing the heated air from escaping and thereby economizing on fuel. 
Vent dampers are usually so made that compressed air opens them so that when the air compressor 
is shut down the damper automatically closes. This arrangement makes for greater economy as 
immense quantities of heat can be wasted from buildings when these vent openings are left open 
unnecessarily, which might readily be done without this convenient arrangement for operation. 
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Distributing Damper Control for Ventilating Air 

Considerable saving may be effected in the operation of heating plants by cutting off the 
supply of heated or tempered air to those parts of the building where it is not immediately needed, 
provided there is proper subdivision of the main ventilating air duct into smaller ducts leading 
to different parts of the building. Dampers may be installed in these branch ducts so that any 
one of them may be shut off by our switch control. 

Hot Blast Heating System 

The application is the same as above, excepting that the damper under the re-heater may 
be closed, forcing all the air to pass through the re-heater. The tempered air thermostat can be 
cut out so that the by-pass will close and steam remain on the tempering coils. All this is to 
assist in heating the building quickly. 

Steam Riser Control 

For the same reasons as outhned above, control of the steam supply and return hues to vari- 
ous parts of a building is highly desirable from an economic standpoint. Any part of a buildmg 
heated by direct radiation may be cut off when not occupied. Even in comparatively small schools 
it would be more or less difficuh to open and close riser valves, whenever desired, without pneu- 
matic control This is especially true where the overhead system of supplying steam from a 
main at the top of the building is used. Here the riser valves are located m the attic. 
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Johnson Night and Day Clock 




This instrument is an exceedingly practical 
and ingenious device for increasing the efficiency 
and convenience of operation of heating plants. 
It is distinctly a Johnson device, working on the 
Johnson pneumatic control principle, apphed to 
an eight- day clock for the purpose of opening 
and closing dampers, valves, electric switches, 
etc., at certain times of the day or night. 

When used in connection with our system of 
automatic temperature control for the various 
purposes stated below, it adds the finishing touch 
to make the heating plant thoroughly automatic 
and efficient, and will act as a positive safeguard 
against waste of heat at times when heat is not 



nee 



ded. 



The Johnson Night and Day Clock is a great 
convenience ; it will be especially appreciated by 
the owner of a residence who is compelled to give 
more or less of his time to the operation of his 
heating plant. Aside from this, it has consider- 
able value as a labor saving device and allows the 
engineer or janitor to devote that much of his time and attention to other purposes. The Night 
and Day Clock is adaptable to all systems of heating and all classes of buildings where saving in 
the cost of operation is desirable. The most important applications are given below: 

(1) Draft control on boilers and furnaces for residences, schools, etc. 

(2) Fuel control on boilers and furnaces for residences, schools, etc. 

(3) Control of steam supply to buildings heated by street steam. 

(4) Control of fresh air and return air dampers for schools, etc. 

(5) Control of fresh air dampers for indirect heating stacks. 

(6) Control of electric switch for lights, starting and stopping motors, etc. 

(7) Special manufacturing processes requiring time limits for certain operations. 

The instrument consists of a very fine eight-day clock movement fitted with our pneumatic 
valve mechanism and enclosed in a handsome mahogany-fmished case with glass cover. The time 
adju^tment is clearl) shown in the above illustration and consists of one ON and one OFF cam 
adjustment within a range of twenty-four hours marked on the time disc. The thumbscrew locks 
the cams in proper position. Compressed air at fifteen pounds is supplied to the left-hand pipe 
at the bottom and the other pipe connects to the diaphragm valve or pneumatic damper to be 
controlled. 
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Applications of Night and Day Clock 

We will be glad to assist in working out methods of applying this useful bit of mechanism to 
special purposes of any kind. The following applications are in the nature of additions to the 
Johnson system of temperature control. 

(1) Check Draft Control 

The clock is located at any place in the house which the owner considers the most desirable 
or convenient and is connected to a diaphragm motor operating the check drafts on the furnace, 
steam or hot water boiler, as the case may be. It requires no attention beyond winding once in 
eight days. Every night it will close the draft on the furnace or boiler at a given time and open 

It does not require daily adjustment. 



it at a given time in th 



e morning 



(2) Fuel Control 

. In place of checking the drafts it is sometimes used for shutting off and turning on natural 
gas for heating purposes. In this case the clock controls a diaphragm valve on the gas supply 
pipe. 

(3) Street Steam Control 

Avery considerable saving may be effected in the cost of street steam (central heating plant 
system) supphed to residences, office buildings, etc., by instalHng the Johnson Night and Day 
Clock to control a diaphragm steam valve on the main steam pipe entering the building, thereby 
keeping the steam supply to the building shut off during the night, when it is not needed. 

(4) Fresh and Return Air Damper Control 

In connection with fan blast systems of heating for schools it is customary when ventilation 
is not necessary, to keep the fresh air and vent dampers closed while the class rooms are not occu- 
pied, to prevent the escape of heat from the building. At the same time, return air dampers are 
opened to allow recirculation of the air in the building, which greatly aids in heating the rooms 
before the pupils arrive in the morning. The night and day clock saves time and money by per- 
forming this duty automatically ; it closes the fresh air and vent dampers and opens the return 
air dampers when school closes, and it opens the fresh air and vent dampers and closes the return 
air damper at the time school convenes in the morning. 

(5) Control of Fresh Air Dampers of Indirect Heating Stacks 

Many fine residences today are provided with fresh air inlets for each individual heating 
stack. Night and day clocks are used to control dampers in the fresh air inlets on individual 
heating stacks, closing the dampers at night and opening them in the morning. This will prevent 
freezing of the stacks at night, especially hot water heated stacks, when they are shut off. A 
saving in fuel may be effected in this application; the ventilation is not required at night in most 
rooms heated by indirect stacks. 
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Johnson Time Flush System 

This system is for the purpose of periodically flush- 
ing toilets, urinals, etc., directly from the city water 
supply without the use of any float tanks, flushometer 
valves or other appurtenances. It is the simplest, most 
direct and most effective system ever devised for this 
purpose. There are no delicate float valves to get out 
of order and cause constant leakage of water and plenty 
of power is provided to close the water valve and close it 
tight. Dirt and sand in the water have no effect on the 
Johnson Flush System, It is especially advantageous 
for large office huildings, schools, etc., having a large 
number of toilets. 

The Johnson Time Flush system consists of an 
eight-day clock mechanism, which controls by com- 
pressed air a diaphragm valve on the water supply pipe 
to the urinals or closets. The clock causes the dia- 
pliragm valve to open and flush the urinals periodically 
directly from the city water supply and will maintain the 
flushing for any length of time that is desired. The 
full force of the city water pressure is utilized for the 
cleaning process. When the clock mechanism operates, 
it opens and closes the diaphragm valve with positive 
action. 

The clock mechanism may be located at any convenient point and but one is necessary for a 
building of considemble size. The diaphragm valves on the water supply may be arranged with 
one val\«' for each s<t of loibl- or one valve for all toilets, causing all to flush together from one 
\alve located in the basement, depending on the Iicighl of building, number of toilets, etc. 




Flush Clock. 



Policy of Sale and Installation 

We will bcll these outfits compK-le, including the clock, valve and air compressor, or any 
part thereof. There are many purpo<;e^ for which a time valve mechanism of this sort may be 
ii~r(l to meet thf \ arious rcfjulrcmenls of our customers. The greatest advantage will be found in 
buildin-^ ha\ing available compressed air of at least fifteen pounds per square inch, thereby 
saving the cost of a separate compressor. 

We will gladly contract to install the Johnson Night and Day Clock or the Johnson Time 
Flu-h Syst<Mn in buildin-^ equipped with our system of .\ulomatic Temperature Regulation. 
Similar installations can be made in other buildings where air pressure is available. Architects 
andowntr^ will find them of great advantage in promoting health, comfort and economy. 
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The Compressed Air Supply 

Johnson Pneumatic Thermostats must be suppHed constantly with air at low pressure (fifteen 
pounds). They require very little air, and a comparatively small air compressor can be used. 
The available motive power and the size of the installations are the determining factors in the 
selection of an air compressor. The compressor may be operated by electricity, steam or water, 
or driven by belt ; and in every case a suitable governing device is furnished to automatically start 
and stop the compressor to maintain a constant pressure in the system. 

To assist in the choice of the proper air compressor to be specified in connection with our 
thermostats, pneumatic switch control, humidity control, etc., we illustrate and describe on the 
following pages the different air compressors we manufacture. Every compressor is automatic in 
operation and requires no attention beyond the ordinary care of oiling and cleansing. 



Electric Air Compressors 

Our belted electric air compressor is designed and 
built by us solely for the purpose of automatic temperature 
regulation. It represents the very best in the art of 
machine design and the very latest machine shop methods 
are employed in making and assembling the various parts. 
We guarantee it to be the most efficient and best con- 
structed low pressure compressor on the market. Mounted 
on a single cast iron base with the motor and an idler 
pulley for keeping the belt tight, it makes a very neat 
and compact unit as nearly fool-proof as it is possible to 
make such a machine. 

The cylinders and heads are removed readily, expos- 
ing the interior parts. The connecting rods, cranks, 
crank bearings and gears run in oil, thereby reducing the 
wear of parts to the absolute minimum. Connecting rods 
are made of phosphor bronze. Pistons are provided with 
three rings and are made of the best grade of soft gray 
iron ground to fit the cylinders perfectly. The cylinders 
are soft gray iron, ground to size. Check valves are cast of hard, tough bronze to withstand wear 
from long service ; they are mounted directly in the head of the cylinders, thereby reducing the 
clearance space to the minimum and giving the greatest efficiency of compression. The driving 
gears are cut spiral in accordance with the latest approved practice, and are noiseless. By gear- 
ing the air compressor down in this noiseless manner we are able to use a high-speed electric 
motor, which secures greater efficiency in power and greater economy in current consumption. 
The one piece crankshaft is turned from a drop forging of high-grade steel and is ground to fit 
the bearings. 




Electric Air Compressor, 



[47] 






Y:.H 



-«?C-T 



i. - 



■*Z».^;..'J, 



J 7 . 



^ ^. . *. 



* '-■- .^ - -. ..- 



ij I'rtr -1 :( 



I . 1 ,■ ' t - 



JQHNSQX SERVICE COMPANY. MILWAUKEE, WISCONSIN 

Johnson Belted Electric Air Compressors 



Type of 
Compressor 



Capacity Cubic Inches 
Free Air Per Minute 



Air Pressure Founds 
Per Square Inch 



3x3 
4x4 A 
4x4 B 
4x4 C 



3.500 



6,500 

7,600 

10,000 



15 



30 



15 



15 



Horsepower of Electric 
Motor 



1/4 
V2 



1/2 



'4 



D. C. 
A. C. 
D. C. 
A. C. 
D. C. 
A. C. 
D. C. 
A. C. 



Speed of Motor in 
Revolutions P^r Minute 



1,800 



1.800 



1,800 
1,800 




T 





For convenience in making plans and sped 
fications of the foundation for the air compres 
sors and its location in the building, the follow 
ing over-all dimensions will prove handy: 



Type 



3x3 A 
3x3B 
4x4A 
4x4B 
4x4C 



21m. 
21 in. 
28 in. 
28 in. 
28 in. 



B 



14 in. 
14 in. 
18 in. 
18 in. 
18 in. 



2214 in 
2214 in 

27 in. 

27 in. 

27 in. 



D 



4 in. 

4 in. 

534 in 

5% in 
534 in 



Electric Compressor Governor 

In connection with our Electric Air Compressors, we provide 
two-, three- and four-pole switches of the type shown in the cut, 
adapted to the type of motor operating the compressor and the 
current supplied. These switches are reliable in their action, 
giving firm, tight contact when closed and quick, wide break when 
opened. Onlv the best quality hard bronze and carbon butt 
contacts are used, and owing to the quick, wide break, no arcing 
can take place to burn the contacts. These switches are 

REGISTERED WITH THE UNDERWRITERS' LABORATORIES IN 
CHICAGO AND COMPLY IN EVERY RESPECT WITH THE UNDER- 
WRITERS* RULES. 

Our standard switches are mounted on Monson slate panels. 
Metal parts are higlily polished brass, making a neat and finished 
looking piece of apparatus. A hand lever cut-out is provided for 
opening the switch independently of the governor. 

The dome-shaped iron shell at the top of the switch contains 
the governor, operating switch to close at I2V2 pounds air pres- 
sure and to open at 15 pounds air pressure. It is not practical to 
control electric compressors closer than 2^/^ pounds, owing to un- 
nec( ary slarlhig and stopping. This is especially true of 
single-phase motors. 

The governor is a unit in itself and may be used in connection with steam supply valves for 
controlling steam operated air compre— ors or water supply valves for hydraulic air compressors. 

[4S] 
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Electric Test Room for Air Compressors 



Compressors and Motors Severely Factory Tested 

Each electric air compressor and motor is given a severe test before leaving the factory. The 
air compressors are beh driven for a period of thirty-six hours and tested carefully for capacity and 
any defects that might appear in the cyhnders or bearings. The motors are given a special test 
for heating under load conditions in our electric department and they are not permitted to go out 
unless they show less than 30°C. temperature rise after eight hours' continuous running at full 
load. After the air compressor is assembled with its motor, the entire machine is given a 36 hour 
test for its performance in operating with its own motor. 

We have spent large sums of money in perfecting our testing laboratory and can furnish 
from one switchboard electric current of any vokage, cycle and phase. 
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Hydraulic Air Compressors 

For small installations, where a first cost is a factor, or where electric cur- 
rent is not available, the hydraulic compressor is ideal; it is quiet, automatic, 
and requires no attention beyond an occasional oihng and cleaning. It is oper- 
ated bv water pressure, available in every district as a cheap and convenient 
source of power. No governor is required to regulate the air pressure. A 
simple reducing valve in the water supply Hne regulates the supply of water at 
the proper pressure to the compressor, permitting the latter to compress air to 
just fifteen pounds, and no more. Any sediment in the water accumulates m a 
filter in the feed water line. This fiker is easily cleaned. 

Steam Air Compressors 

The Johnson Service Company does not manufacture steam 
air compressors, but they are frequently specified by engineers 
of plants in which the conditions make a steam compressor desir- 
able, and we will furnish any make or size of steam air compressor 
required by the specifications. If no make is specified, we will 
provide a steam air compressor of the best possible make on the 
market that in our judgment is of sufficient size to operate the 
plant in the most economical manner. 

The method of mounting the steam air compressor is out- 
lined by the specification, but these machines are usually mounted 
on either a concrete foundation or on wall brackets in the engine 
room. We include in the installation of a steam air compressor 
al] of the necessary valves, governors and oiling devices required 
by the best engineering practice. We guarantee the operation 
of such compressors in the same manner as if manufactured in 
our own factory. 

Hydraulic Air Compressor. 

Belted Air Compressors 

Belted air compressors are frequently required in buildings 
where neither steam, electricity nor water power is practical or 
available. Many buildings are provided with a furnace blast 
heating and ventilating system and in such cases a compressor 
driven from the shaft of the ventilating fan is used. Belted air 
compressors are not designed for large plants, but for small 
installations they are ideal. 

The belted compressor designed and furnished by us is in 
reality one of our electric air compressors with one cylinder 
eliminated. The base, compressor governor and belt shifter are 
combined in one unit as shown in the illustration. 





[.SO] 



^tfjt^i^: 






JOHNSON TEMPERATURE AND HUMIDITY CONTROL 



Reducing Valves 

In connection with the Johnson System of Temperature and Humidity Control, we have 
found it necessary to manufacture reducing valves for air and water. The kind we are able to get 
on the open market do not possess the qualities of accuracy, durability and finish to correspond 
with the other parts of our system. 

Among other things required of air and water service is a valve which is tight when closed 
and will not permit the pressure to increase on the discharge side. It is important to have a 
reducing valve which will allow free passage of air or water without causing any appreciable drop 
on the low pressure side when the valve is subjected to sudden and heavy service. 

The materials used in the manufacture of our reducing valves are the very best for the pur- 
pose, combining durability and utility. The body casting is of the best grade of soft gray iron 
finished in two coats of baked glossy black japan. Adjusting screw, yoke, disc holder, stem and 
valve seat, contain the best grade of brass and bearing metal. The rubber diaphragm is made of 
pure Para gum, reinforced with two layers of fabric. 

Because of these qualities the valve is desirable for many other purposes than in connection 
with the Johnson System. We have therefore placed on the market a line of Johnson reducing 
valves of three different styles from %" to 2" in size, for the pressure regulation of air, gas or 
water. We will be pleased to quote prices and discounts in quantities on apphcation. 




No. 1 Pressure Reducing Valves 

No. 1-A for Air. 
No. 1-W for Water. 

This is a small compact valve 5" high and 3" in diameter, finished in 
black japan and furnished with brass adjusting screw; it is made with the 
same care and of the same high grade materials used in all of our reducing 
valves, and is guaranteed to regulate accurately and constantly. 



Pressure Reducing, Valve 

No.l. 



Type 


Size 


Maximum Pressure 


Low Pressure Range 


1-A 


%" 


100 pounds 


100 to 5 pounds 


1-A 


V2" 


100 pounds 


100 to 5 pounds 


1-W 


%" 


100 pounds 


100 to 5 pounds 


1-W 


V2" 


100 pounds 


100 to 5 pounds 
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No. 2 Pressure Reducing Valve 

No. 2-A for Air. 
No. 2-W for Water. 

What we have said on the preceding page concerning the material and 
service rendered by the No. 1 Reducing Valve will apply equally well to this 
type of valve. Both t>^es include the W pipe size and for proper use the 
choice between them rests in the following features : 

The No. 1 Pressure Reducing Valve is smaller, lighter, simpler in design, 
and is, therefore, less expensive. The No. 2 Reducing Valve, shown at the 
left, has a more finished adjusting screw provided with black japanned wood 
palm-piece. It is also provided with an extra catch bowl at the bottom with 
drain plug for catching and removing dirt from the valve. A brass drain cock 
will be provided with this valve at extra cost. 



Pressure Reducing 

Valve No. 2. 



Style 

2-A 
2-A 
2-W 
2-W 



Size Maximum Pressure 

1/2" 
3/4" 

1/2" 
3/," 



100 pounds 
100 pounds 
100 pounds 
100 pounds 



Low Pressure Range 

100 to 5 pounds 
100 to 5 pounds 
100 to 5 pounds 
100 to 5 pounds 



No, 3 Pressure Reducing Valve 

No. 3- A for Air. 

No. 3-W for Water. 

The No. 3 Pressure Reducing Valve is a positive shut-off valve, 
identical in design and construction with the No. 2 Valve, but built 
of heavier material and for pipe sizes of 1", 1^/4 ", IV2 ' and 2' . Cap 
Screws replace the round headed screws on the No. 2 Valve. Our 
stock valve has the body cast in soft gray iron finished in baked glossy 
black japan. The adjusting screw, stem, yoke, disc and seat are made 
of the best srrade of brass and bearing: metal. 



Stvie 


Size 


Maximum Pressure 


Low Pressure Range 


3-A, 3-W 


1 " 


125 pounds 


100 to 5 pounds 


3 -A, 3-W 


1 y*" 


125 pounds 


100 to 10 pounds 


3-A, 3-W 

* 


iy2" 


125 pounds 


100 to 15 pounds 


3-A, 3-W 

• 


2 " 


125 pounds 


100 to 20 pounds 






Guarantee 




Pressure Reducing Valve No. 3 



Johnson reducing valves are guaranteed against original defects of material and workman- 
ship. All parts are interchangeable. The superiority of Johnson valves lies in their simplicity 
of design, stiffness and strength of parts when subjected to pressure or strain. We use the best 
grade of materials for parts subjected to wear or deteriorating influences. 

« 
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JOHNSON TEMPERATURE AND HUMIDITY CONTROL 



The Johnson System of 
Humidity Control 



The Johnson System of Humidity Control comprises means for supplying moisture (humid- 
ity) to the heated air in buildings and means for automatically maintaining the humidity at the 
correct percentage. 



Humidity : Vapor content of air is explained by the law of hygrometry, which says: The 

WEIGHT OF WATER VAPOR WHICH A GIVEN SPACE WILL HOLD IS ENTIRELY DE- 
PENDENT UPON ITS TEMPERATURE. This definition may be read as follows: The weight OF 

WATER VAPOR WHICH AIR WILL HOLD IS ENTIRELY DEPENDENT UPON THE TEMPERATURE OF 

THE AIR. The colder the air, the less moisture it will hold; the warmer the air, the more mois- 
ture it will hold. 

Dryness is measured by the capacity of air, or in reahty the demand of air for moisture. 
This demand is produced in buildings by heating the cold outdoor air to a temperature from 50 to 
70 degrees higher, at which temperature the demand of the air is for ten to fifteen times the weight 
of moisture contained in the original volume by weight per cubic foot. If this demand is not 
satisfied by artificial means the air will draw its moisture from the contents of the building, to the 
detriment of everything it reaches. To the physical sense this demand is recognized as dryness. 



Relative is expressed in percentage and is the proportion by weight of the 
Humidity : moisture in the air at a given temperature to what it would con- 
■ tain if the air were saturated at that temperature. 

The average relative humidity of outdoor air in the temperate zone with few exceptions is 
greater in winter than in summer. In summer-time we five practically out of doors and are sur- 
rounded with air having a relative humidity of from forty to eighty per cent, or more. In winter 
we have an average relative humidity of seventy per cent in the outdoor air, but as we cannot live 
comfortably in these low temperatures, we heat this air to a summer temperature and pass it into 
our buildings, consequently the relative humidity of the heated air in our buildings during the 
winter months is very low; and the colder the outdoor air, the lower it becomes. The average 
relative humidity indoors ranges between ten and twenty per cent. This means a dryness of 

THE AIR greater THAN THAT OF DESERTS AT THEIR DRYEST, MOST ARID PERIODS. Although 

the average relative humidity is too low, nevertheless, we have to deal with extremes, because a 
week, or even a few days, of severely cold weather will work harm by the excessive dryness of 

indoor air. 
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Starting with zero temperature outdoors, we find that saturated air at degrees F. contains 
approximately .5 grains of moisture per cubic foot. If the air is now heated to 70 degrees F. the 
weight of moisture in the air remains the same, but the capacity of the air at 70 degrees F. to 
absorb moisture to the saturation point is increased to 8 grains per cubic foot. Referring to the 
above definition of relative humidity, we have the following answer: Relative humidity in- 
doors = .5^8 = 6%. 

Thousands of dollars are spent upon the installation of heating plants in modern buildings 
for the comfort of the occupants. It has been assumed that when a temperature of 70 degrees F. 
can be maintained during the cold winter months, summer conditions have been obtained from a 
winter chmate. A greater mistake was never made, yet people persisted in this beHef for many 
years. While apparently comfortable conditions were maintained, people did not attribute their 
ills and discomforts in any way to the artificial heating system causing a lack of sufficient moisture 
in the air. 

* 

The evaporation of moisture from our skin produces a decidedly coohng effect. This ex- 
plains why we sometimes feel chilly, although the temperature indoors is 70 to 73 degrees F., 
while at other times we feel too warm at a temperature above 67 degrees F. In the first case the 
air is too dry and in the second case the air probably contains the right amount of vapor, but the 
temperature is too high. We are accustomed to have our buildings heated from 70 to 73 degrees 
F., and as a result we have been living in a very dry atmosphere. If the relative humidity of the 
air is maintained constantly at forty-five per cent we will feel just as warm at 66 degrees F., or 
approximately 5 degrees lower temperature. It takes an appreciable amount of coal to raise the 
temperature of air in large volumes through these additional 5 degrees and to maintain it there. 
Proper humidification results in a marked saving in the cost of operating the heat plant. 

The first installations supplying moisture to the air under the control of humidostats and 
thermostats were made by us and proved so successful and beneficial that hundreds of buildings 
have since been so equipped. 

We fought hard to introduce automatic temperature regulation and humidity control. Now 
they are universally specified for schools, public buildings and the better class of residences, both 
here and abroad. We strived to prove the necessity of introducing moisture into the heated air of 
buildings to protect the health of the occupants and to insure the preservation of property. To- 
day the question of proper humidification of air in buildings is being given the greatest con- 
sideration in connection with the modern systems of heating and ventilating. 

Temperature regulation and humidity control now work hand in hand for the betterment of 
health, comfort and economy. Both are required in order to obtain artificial ideal atmospheric 
conditions. Humidity control is especially dependent upon proper temperature control in main- 
taining the desired percentage of moisture in the air, and for this reason it should be specified in 
connection with automatic temperature regulation. 
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JOHNSON TEMPERATURE AND HUMIDITY CONTROL 



Humidostat 

This instrument was patented and the word humidostat was copy- 
righted by the inventor, Professor Warren S. Johnson. The name has 
been incorporated in Webster's Dictionary and defined as an instrument 
for regulating the amount of moisture in the air of buildings. This 
refers to the Johnson Humidostat, and if it is not a Johnson it is not a 

HUMIDOSTAT. 

The operation of the humidostat is the same as that of the pneu- 
matic thermostat ; it operates a Sylphon bellows valve on the feed pipe 
to a humidifier. The humidifiers are usually located in the main air 
duct supplying air to the building, but sometimes are located in the room 
to be humidified. When more moisture is needed the humidostat opens 
the valve and when the air has received a sufficient amount of moisture 
the humidostat closes the valve. 

Like the thermostat, the humidostat is made to be located on the wall 

of a room or inserted in an air duct, both types being made like the 

thermostats to act either positively or intermediately. 

To secure the best results with humidity control, it is necessary that the temperature within 

the building be maintained at a constant degree with automatic temperature regulation, and where 

our system of temperature control is installed the humidity control may be added at very httle 

extra expense. 




Room Humidostat. 



Room Humidostat 

The room humidostat is similar in appearance and of the same size 
as the model thermostat and is attached to the piping connecting it with 
the Sylphon valve to be controlled in the same manner as the room ther- 
mostat. The room humidostats are made either positive or graduated 
acting, as conditions require, and the covers are plated to match the 
hardware finish, when so desired. 



Duct Humidostats 

These humidostats are similar in appearance 
to the inserted type of thermostats, having the 
sensitive element inserted into a duct or plenum 
chamber through a wall, leaving the mechanism 
outside for adjustment and observation. These 
instruments are also made in both the graduatmg 
and quick-acting types. 





Inserted Humidostat 
with Cover. 
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Positive Quick-Acting Humidostat 

When pan humidifiers are used, it is almost always advisable to use the quick-acting humido- 
stat for the reason that comparatively high steam pressure must be used in the coils to cause suf- 
ficient evaporation of the water. The steam valve on the coils should be immediately opened and 
to the full extent and closed quickly and positively to prevent wiredrawing of the valve. The 
body of steaming water in the pan serves to graduate the action of the humidifier. Electrically 
heated and gas heated pan humidifiers should be controlled with positive, quick-acting 
humidostats. 

Graduated-Acting Humidostat 

When perforated steam pipe humidifiers are used to supply moisture to the air in connec- 
tion with hot blast heating systems or direct heating with tempered fan ventilation, it is often 
desirable to use a graduated-acting humidostat operating our special graduated-acting diaphragm 
valve on the steam supply pipe. Very close results may be obtained in the regulation of humid- 
ity; the valve will open just the right amount to supply the required moisture to the air. The 

STEAM PRESSURE SHOULD BE REDUCED TO AT LEAST FIVE POUNDS PER SQUARE INCH BEFORE 
PASSING TO THE HUMIDIFIER. 

Wet Bulb Thermostat a Humidostat 

The wet bulb thermostat functions as a humidostat when 
properly applied. It has been found that humidostats are not 
efficient at high temperatures and high humidities. The use of the 
humidostats described above is confined to temperatures below 
100 Fah. and humidities below 70%. Where it is desired, as is 
often the case in industries, to control a high percentage of humidity, 
at high temperatures, the wet bulb thermostat has been invented 
and designed. It consists of a Johnson inserted tube thermostat 
supplied with means for applying the wet bulb temperature to the 
sensitive element of the thermostat. It is a well made instrument 
and highly efficient. 




WET yA ^ DRY 





Wet Bulb Thermostat. 
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fOR Jt>HNSON WHiRUKC HYCROMETU 



Whirling Hygrometer 

Our Humidostats, when installed, are adjusted 
for operation by the employment of our Whirling 
Hygrometer, the depression of the wet bulb ther- 
mometer thereon and reference to a hygrometric table 
furnished with each instrument, indicating the per 
cent of moisture, or relative humidity. 
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Perforated Steam Pipe Humidifier 




The Johnson Perforated Steam Pipe Humidifier shown by the above cut is something more 
than just a pipe drilled full of holes. If a cheaper device could do the work we would not spend 
our money making the more expensive but practical humidifier, sometimes known as the 

Johnson Grid Humidifier. 

In the first place, it is noiseless; a very important feature in schools and residences. In 
schools provided with fan ventilation the humidifiers must be installed in the fan chamber and not 
in the duct ; the slightest noises are readily transmitted through the ducts to the class rooms, 
causing annoyance and distracting the attention of the pupils. 

In the second place, it gives better distribution of moisture to the air. 

This type of humidifier should be used only where the steam is clean and free from oil, and 
to prevent noise the steam pressure supplied should be not more than five pounds per square mch 
at the humidifier. Wherever possible, it should be located between the tempering 
coils and the fan; the fan will assist in mixing the steam with the air. 

When controlled by our graduated-acting humidostat the 
steam will be delivered to the air in just the right amount to 
maintain the proper percentage of humidity. 

Spray Heads 

On fan furnace heating plants steam is not available, and 
we therefore use what is known as a spray head or mist nozzle. 
These heads are connected to the city water supply and are 
located in the hot air chamber. 
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Pan Humidifier, 



Johnson Pan Humidifiers 

Pan Humidifiers are used in connection with hot blast 
heating, indirect gravity heating or tempered air ventila- 
tion, but they can be used only where there is sufficient 
steam pressure available to vaporize the water in the pan. 
It is advisable to have steam pressure of at least twenty 
pounds per square inch. While we make pan humidifiers 
operating on lower pressure than this, they are expensive, 
requiring large coils and usually taking up more space 
than is available in the average heating plant. Where 
sufficient steam pressure is to be had, the pan humidifier 
makes the most complete and satisfactory outfit; it is 
NOISELESS and free from the odors very apt to be given off 
by the grid humidifiers when the steam pressure is high 
and the water contains an over-abundance of vegetable 
matter, and it has the added advantage that in special cases 
medicated water may be supphed to the pan. Johnson Pan Humidifiers are made of 

COPPER and supplied WITH PROPER SIZED COILS OF HEAVY BRASS TUBING, HEADERS AND RE- 
TURN ELLS. The size of coils required to supply the correct amount of moisture to the air is 
determined accurately by our engineering department. The correctness of our formula is con- 
firmed by hundreds of satisfactory installations, all requiring different size humidifiers. The 
above illustration shows the typical Johnson Pan Humidifier connected with a copper float-box 
for maintaining the proper water level over the steam coils. The float-box is usually located out- 
side the duct or fan chamber; it is connected with the pan by a large-size pipe, and it is provided 
with gauge glass showing height of water in the pan. (All Johnson Humidifying Pans have 

LARGE drain AND OVERFLOW CONNECTIONS, ALSO A HOSE CONNECTION FOR WASHING DOWN THE 

PAN.) 

The appearance, method and location of the perforated pipe and the pan humidifiers are 
shown in tlie illustrations on pages 59, 60, 61 and 62, illustrating and describing the application 
of the Johnson System of temperature and humidity control to heating and ventilating units. The 
illustrations on pages 59 and 60 show the pan humidifier and the illustrations on pages 61 and 
62 show the perforated pipe humidifier. 

While these illustrations show the humiditv controlled bv humidoslats located in the outlet 
of the fan, it could be as well controlled bv a room humidostat located in one of the rooms to 
which the fan is delivering air and in buildings such as theatres, auditoriums and assembly halls 
where air is being delivered to one large room it is preferable to have the humidity controlled by a 
room luunidostat located at the point where a certain relative humidity is desired. 
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Method of Producing and Controlling Humidity 

There are a great many ways of producing and controlling humidity and a great many com- 
binations of humidostats, thermostats, valves, air washers, etc., for properly controlling the rela- 
tive humidity of air for heating and ventilating purposes. These methods may be briefly sum 
marized as follows : 

Evaporation of Water — Room or duct humidostats with pan humidifiers. 

Steam Humidilication — Duct or room humidostats with grid humidifiers. 

Absorption Humidification — Room or inserted thermostats and humidostats with spray 
nozzles, air washer equipment. 

The first two are the Johnson methods, using humidostats with either perforated pipe or pan 
humidifiers and are ideal for producing and controlhng humidity without air washer equipment 
The illustration on page 60 shows the arrangement of the apparatus for this method in connection 
with the heating and ventilating plan for a theatre, auditorium or other similar building. The 
illustration on this page shows the Johnson method of controlhng humidity either in connection 
with an air washer, or without, by means of a humidostat. 




100' 

QQ, 70' DRY BULB 

\ 

40'" 58''WnBULB 



Air enters at the left through fresh air intake. Thermostat 'A" controls valve "B" to supply 
heat to first section of tempering coils up to a temperature of 35°. Thermostat "C" controls valve 
"D" on second section of tempering coils and is set to close valve "D" at 55°. '^E" is the spray 
chamber (spray not shown). "F" indicates water to supply to spray, the temperature of 
which is controlled by humidostat "G" set at 48% humidity, located m fan outlet (fan not 
shown) through valve "H" supplying steam to coils 'T" in spray water tank. Thermostat '^J 
controls the two sections of reheater coils through valves "K" and "L" and is set at 70 . Ihe 
wet and dry bulb temperature lines indicate the temperature of the air as it passes through the air 
washer. The final result of 70^ dry bulb and 58^ wet bulb or 48% humidity is the recognized 

ideal condition for people at rest. , . i i 

The advantage of this method is that if it is not desired to use the air washer, the evapora ing 
pan, the end of which is shown at letter "I", will produce humidity and the percentage will be 
controlled by the humidostat "G". „ r ,. ,u 

There are many other methods of controlling humidity when air washers are used. In most all o these cases the 
Ihere ^^^/"^"J/?7^ ,,. . temperature of the spray water. In some cases this is done by a thermostat 

humidity IS controlled by controlling the ^f^P^^^J^^^^^^ three-way valve which emits a mixture of steam and cold 

inserted in the water pan ^« .^^^e^^^^^^^^ the saturated space of the air washer operat- 

rntoTvltsrhl^h l::^l\C::^^e:.L o^\e spray water. The Johnson thermostats and valves are equally 
efficient with any of these methods and the results can be guaranteed. 
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Application of Johnson Temperature and Humidity Control 

With Pan Humidifier and Dry Filter 




The indirect system of heating and ventilation consists of indirect radiation (V), of sufficient capacity to warm 
incoming air for ventilation requirements and to offset the heat loss from the Auditorium and a Johnson Pan Humidifier 
(H) to supply to the air sufficient water vapor to maintain healthful and comfortable conditions. 

Air for ventilation is drawn through stationary w^eather protection louvres (A) through Johnson Fresh Air 
Damper (B), through Dry Air Filter (E), then through indirect radiation (V) or through Johnson By^Pass Damper 
(D) over Johnson Copper Pan Humidifier fH) into supply fan (I) then forced through distributing system over 
Johnson Four Point Multiple Compound Insertion Thermostat (K) and Johnson Inserted Humidostat (J) through dis- 
tributing grills (G) into Auditorium and finally vented through vent outlet (0) through Johnson Vent Dampers (not 
shown) to atmosphere. 

Automatic control is accomplished as follows: Johnson Belted Automatic Air Compressor (P) compresses air 
from Johnson Suction Strainer (W) into air storage tank (S) at a pressure of 14 to 16 pounds per square inch and 
distributes it through galvanized iron piping (shown by blue lines in cut I to the various pneumatic devices. 

Johnson Lever Handled Switches mounted on Johnson Pneumatic Switchboard (not shown) are used to open and 
close at will Johnson Fresh Air Damper (B) and Johnson Vent Damper (not shown) by means of Johnson Sylphon 
Damper Motors «M). 

Johnson Pilot Room Thermostat (T) operates to supply air to Johnson Four Point Compound Multiple Thermos- 
tat (K) only after Auditorium has reached desired temperature after which Johnson Four Point Compound Multiple 
Insertion Thermostat ^Kj operates to open or close Johnson Sylphon Coil Valves (C) or Johnson By-Pass Damper 
(D) to maintain desired minimum temperature of air for ventilation. 

Johnson Reverse Acting Valve (R) on steam supply to evaporating coils in Johnson Pan Humidifier (H) is 
operated on slight change in relative humidity in duct at Johnson Inserted Humidostat (T) to maintain desired relative 
humidity in ventilation supply. Make up water is furnished to Pan Humidifier through automatic float-box (Fj from 
water supplv main to maintain constant level above evaporating coils in Humidifier. 
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Application of Johnson System of Temperature and Humidity 
Regulation and Damper Control to the Combination 

System of Heating and Ventilation 




The combinfition system of heating and ventilation consists of direct radiators (R) generally of sufficient size to offset 
the heat loss from the exposed wall and glass surface, and indirect radiation (F) of sufficient capacity to warm the air 

for ventilation requirements. . .\ , , t v ^ \,r. 

Air for ventilation is drawn through stationary weather protection louvres (A), through Johnson Fresh Air 
Louvre dImperB), through indirect radiator (F), or Johnson By-Pass Damper (E) over Johnson Grid Humidifier 
(G) into ventilating fan (H) and then forced through distribution system over JoHNSON Four Point Multiple Com- 
POUND Insertion Thermostat (J) and Johnson Insertion Humidostat (I), through distnbutmg louvres (P) into 

room and finally vented through opening (S). ^ -^ ^ r- /Tvyr\ ^ ii a 

Automatic control of system is accomplished as follows: Johnson Silent Drive Air Compressor (M) controlled 

by Johnson Automatic Governor Switch (N) compresses air from Johnson Suction Strainer (W) into storage 

tanksm) at a pressure of 18 to 20 lbs. per square inch. The air pressure is reduced to 15 lbs per square inch by 
Johnson Pressure REDUCING Valve (U) and distributed through galvanized iron pipmg system (shown by blue lines 

'' 'ToHNSON ZeverVJ^^^^^^^ PN-— SWITCHBOARD (L) are used to open and 

close aTwiirjoHNSONF^^^^^^ Am Damper (B) and Johnson Vent Damper (not sho.vn) by means of Johnson Sylphon 

^""""jrH^sorSYLPHON Coil Valves (D) and Johnson By-Pass Damper (E) are automatically opened and closed suc- 
cessively by JohnIon Four Point Multiple Compound Insertion Thermostat (J) to maintain desired temperature 

'^ 'IohL'oTreverse Sylphon Valve on Johnson Grid Humidifier (G) is operated automatically on a slight change 
in rektTve humidity by Johnson Insertion Humidostat (I) to maintain any desired humidity^ 

torNSorSYLPHON Valve (V) is Opened and closed automatically by Johnson Room Thermostat (T) 

on a variat-on of temperature of one degree at thermostat to mamtam desired room temperature. 
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Application of Johnson System of Temperature, Humidity and Damper 

Control to the Steam Blast System of Heating 

and Ventilation 



w 




The steam blast system of heating and ventilation consists of groups of indirect radiation called tempering coils (F) of sufficient capacity to warm air for 
ventilation to approximately room temperature, and heating coils (J) of sufficient capacity to offset all heat losses from the builduig. 

Air for heating and ventilation is drawn through stationar>' weather protection louvres (A), through Johnson Fresh Air Damper (B). through tamper- 
ing coils (F) or Johnson By-Pass Damper (G), over Johnson Grid Humidifier (H) into ventilating fan (1) and then forced through lieating coils (J) or 
tempered air-pass (K) into warm and tempered air chambers, then through Johnson Double Mixing Dampers (P) into individual ducts to distributing 
louvres (S) and into room. Having performed both functions of heating and \entilation, the air ia vented through opening (U) into attic space and tlien 
through Johnson Roof Ventilator Damper at (V), or it may be recirculated through Johnson Return Aib Damper (C). 

Automatic control of system is accomplished as follows: Compressed air is furnished by Johnson Automatic Air Compressor and air storage system 
(not shown) through galvanized iron piping (shown by blue lines in cut) to the various pneumatic devices, 

Johnson Lever Handled Switches mounted on Johnson Pneumatic Switchboard (O) are used to open and close at will the Johnson Fresh Air Louvbe 
Damper (B). the Johnson Return Air Damper (C) and the Johnson Butterfly Vent Damper (V), so that fresh air may be used to heat and ventilate the 
building, or air may be recirculated within the building for quick heating. Johnson Lever Handled Switches are also used to control air supply to tempering 
and reheater thermostat to obtain maximum heating effect for quick heatmg, and to close Johnson By-Pass Damper (K), 

The Johnson Svlphon Coil Valve on first section of tempering heaters (F) is aut/jmatically opened from Johnson Unit Insertion Thermostat (E) 
when temperature of incoming air drops below freezing point The two remaitiing Johnson Sylphon Coil Valves and Johnson By-Pass Damper (G) below 
temperijig coil are aut^imatically controlled successively by Johnson Three Point Compound Multiple Insertion Thermostat (N^ inserted in txrnpering 
cljamber to mamtain tempered air at approximately room temperature. 

Johnson Sylphon Coil Valves (L) are automatically controlled successively by the Johnson Four Point Multiple Insertion Thermostat (M) to maintain 
desired temperature in wEirm air chamber. 

Johnson Double Mixing Dampers (P) are operated with a gradual action by Johnson Intermediate Thermostat (T) to automatically select warm air 
from chamber at (M) or tempered air from chamber at (N) or a mixture of both, to maintain the desired room temperature. 

Johnson Reverse Sylphon A'alve on Johnson Grid Humidifier (H) is operated automatically on a slight change m huinidhy by Johnson Room Humid- 
Ostat (R) to maintain desired relative Lunndity. 
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Application of Johnson System of Temperature and Damper Control 
to Warm Air Furnace Blast System of Heating and Ventilation 




The warm air furnace blast system of heating and ventilation consists of direct fired warm air furnaces of sufficient 
capacity to heat the incoming air to a temperature sufficient to offset all heat losses from the building, and to serve the 
ventilation requirements. 

Air for heating and ventilation is drawn through stationary weather protection louvres (A), through Johnson 
Fresh Air Louvre Damper (B) into ventilating fan (E) and forced through tunnel (I), through warm air heaters in 
chamber (K). or by-passed through tempering damper into tempered air chamber I J I, then through Johnson Double 
Mixing Dampers (Mj into individual ducts and through distributing louvres (N) into room. Having performed both 
functions of heating and ventilation, the air is finally vented through opening lOL 

Automatic control of system is accomplished as follows: Johnson Silent Drive Air Compressor (H) controlled 
by Johnson Automatic Governor (Fi compresses air from Johnson Suction Strainer (W) into storage tank (D) 

at a pressure of 15 lbs. per square inch and then distributes it through galvanized iron piping system (shown by blue 
lines in cut) to the various pneumatic devices. 

Johnson Lever Handled Switches mounted on Johnson Pneumatic Switchboard (G) are used to open and close 
at will Johnson Fresh Air Damper (Bj and Johnson Vent Dampers (not shown) by Johnson Sylphon Damper 

Motors (C). , t T^ 

Tempered air chamber (J) is automatically maintained at approximately room temperature by Johnson Double 

Tempering Damper at (J) operated gradually by Johnson Unit Insertion Thermostat (L) to admit a mixture of 

cold air from fan (E) and warm air from chamber (K). , . t 

Johnson Double Mixing Dampers (M) are operated with a graduated action by Johnson Intermediate Room 
Thermostats (Tj to automatically select warm air from chamber (K) or tempered air from chamber (J), or a mixture 
of both, to maintain the desired room temperature. 
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Application of Johnson System of Temperature and Damper Control 

to the Unit System of Heating and Ventilation 




The unit system of heating and ventilation consists of direct radiators ( Vl of capacity to partially offset the heat 
loss from the exposed wall and glass surface and indirect radiator (M) in the unit ventilating machine of sufficient 
capacity to furnish additional heat necessary and to serve the ventilation requirements. The air for heating and ventilat- 
ing is drawn through the inlet (1) and then passes either through the indirect radiator in the unit or around it or partly 
through it and partlv around it. as determined by the position of the mixing damper {D) which is controlled by the 
thermostat (T). The heated, tempered, or mixed air passes into the room and is finally vented through opening (Ol 
and roof ventilator *F). 

Johnson Air Compressor (Pi controlled by Johnson Automatic Governor Switch iG) compresses air drawn 
from outdoors, tlixough Johnson Suction Strmner (not shown) into storage tanks (A) at a pressure of 15 lbs. per 
square inch and then distributes it through galvanized iron piping system (shown by blue lines in cut) to the various 
pneumatic devices, 

Johnson Lever Handled Switches mounted on Johnson Pneumatic Switchboard iB) are used to open and 
close at will fresh air damper at il), return damper at (Rl and Johnson Butterfly Damper (F). When class- 
rooms are occupied, fresh air damper at 1,1) and Johnson Butterfly Damper (Fl are opened and return air damper 
at (R) is closed, so that the unit is taking outside air. When the room is not occupied, the position of the dampers may 
be reversed, and the unit is recirculating the air in the room. This is especially advantageous for quick heating in 



the mornmg. 



\\Tien the room is below the desired temperature. Johnson Sylphon Radiator Valve (Y) is open, mixing damper 
(D) in the unit machine is open, and the air is forced through the indirect radiator before entering the room. As the 
temperature in the room approaches the desired point, the Johnson Sylphon Radiator Valve (Vl is closed with a 
positive action by the Johnson Compound Room Thermostat (Tl, and the mixing damper iDl is closed with a gradual 
action to by-pass the air around the indirect radiator, thus holding room at desired temperature. 
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Industrial Temperature Control 

The control of temperature and humidity 
plays an important part in many industries; 
temperature and humidity are vital factors in 
the production of almost everything. Steel, 
leather, lumber, clothing and foods are all sub- 
ject to the action of heat, and frequently of 
moisture in their manufacture, and many are 
dependent for their quality and useful condi- 
tion upon the maintenance of an even temper- 
ature and humidity. The thermostats, humid- 
ostats, valves, dampers and other apparatus of 
the Johnson System are used extensively in 
these manufacturing processes and are applied 
in a great variety of ways. In many cases the 
regulating apparatus functions to control the 
atmospheric conditions required to produce an 
article of the best quality. Bakeries, Tobacco 
Plants, Cotton and Silk Mills, Furniture Fac- 
tories, Tanneries, Printing Shops and Rubber 
Tire Factories are some of the more common 
industrial buildings in which heating, ven- 
tilating and humidity producing apparatus are 
profitably and satisfactorily controlled for the 
making of a superior article. 

Illustration on this page is the air con- 
ditioning equipment for the Dough and Mixing 
Room of the Atlas Bakery, Milwaukee. 
In this installation Insertion Type Thermostat "D" controls Sylphon Valve "B" on steam 
supply to pre-heater in air washer spray chamber for winter operation, and Sylphon Brine Valve 
"A" on refrigeration line to the same coil for summer operation. Winter or summer operation is 
handled by a Three-Way Pneumatic Switch; no change in adjustment of the Thermostat being 
necessary. Valves "A" and "B" cannot possibly operate against each other. Sylphon Valves 
"E" and "C" on the supply and return connections to reheating coils and by-pass damper beneath 
the coils— which is not visible in the cut— are controlled by a Room Type Johnson Thermostat in 
the dough room. With this unusually simple arrangement uniform conditions of temperature 
and humidity are maintained in this room throughout the entire year. 

Tobacco : Tobacco curing is another industrial process where air conditioning as controlled by 

thermostats and humidostats is a valuable part of the process. In one factory m 

Philadelphia, readings were taken hourly from eight in the morning until five o'clock at night, and 
during the period of observation the humidity varied from 68% to 71% with the practically con- 
stant temperature of 70 degrees. As the specifications called for a constant temperature of 70 
degrees and a constant humidity of 70%, this record would appear extremely close and satistactory. 
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Lumber : Lumber is seasoned in less time and in a better condition by being subject to a blast of 

air of the proper temperature and humidity for given periods of time. The Johnson 

thermostats and humidostats in connection with air conditioning units correctly regulate these 

conditions. 



Silk and Cotton: In spinning and weaving silk and cotton it is quite necessary that the tem- 

' perature and humidity be kept at certain points, as otherwise the threads 

will become too slack and tangle. We are controUing these conditions in many mills throughout 
the United States with wonderful results. 



Victrolas : 



Furniture, Pianos, In most all departments of woodworking and furniture factories, the regu- 
lation of temperature and humidity is of vital importance. If the wood is 
too dry, it will later absorb moisture and possibly crack, or if it is too moist 
it will later dry and form a loose joint. In the varnishing and finishing room, the varnish will 
crack and chip unless apphed and seasoned under correct air conditions. The Johnson thermo- 
stats and humidostats have proven conclusively their high degree of efficiency m this respect in 
manv high class furniture and finishing factories. 



Printing : The same considerations apply in the press rooms of printing shops. When the air 

conditions are not absolutely correct, the paper breaks, crackles, and sticks to the 
This causes a great loss of time and paper. It has been demonstrated in many press 



ers. 



roll 

rooms that a constant degree of temperature with the proper humidity as produced by thermostat; 

and humidostats will prevent this very serious loss of time and material. The making of waxed, 

glazed and gummed paper is also dependent on the use of thermostats and humidostats controlhng 

the temperature of the air blasts and the humidity of the air applied to the product as it passes 

through a machine. 



Leather: Temperature regulation is used extensively in the production of all kinds of leather. 

The temperature of the water and the atmospheric conditions of the drying tunnels 
through which the hides pass during the process of tanning must be closely regulated to produce 
the very best results. In the manufacture of patent and enameled leathers, a controlled tempera- 
ture and humid condition is necessary to prevent case hardening the coating and the drying up of 
the leather. 



The above are a few only of the manv articles that are subject to air conditioning, the process 
and manufacture of which could be expedited and the quality of which could be improved by the 
application of temperature regulation and humidity control in conjunction with air conditioning 

apparatus. 
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Oven and Kiln Regulations 




Gas Heated Japanning Oven, 



Many articles of common usage are 
finished in an oven or in a kiln and are 
subjected in them to certain degrees of 
heat. The illustration is of a japanning 
oven in which the heat is produced by gas 
burners. The installed thermostat con- 
trols the sylphon valve, turning the gas on 
and off at a variation of one degree above 
or below the point desired and in that way 
produces a hard baked finish that will not 
crack or peel off and avoids the danger of 
having the oven too hot, which might burn 
the finish, or not having it hot enough, 
which w^ould prevent the finish from 
getting hard. 

There are many different kinds of 
ovens and kilns using many different kinds 
of heat. Some are provided with electric 
heat, some with steam heat, and others 

with hot air, but all of them can be effectively and profitably controlled by Johnson thermostats 

and sylphon valves. 

The sand cores used in making castings are dried in ovens similar to the one illustrated 
above and the cores are found to be of a much better quahty when dried under conditions of tem- 
perature control. 

The making and finishing of porcelain insulators is another process of similar nature. 



Heat Control on Machines 

For some processes the controlling apparatus is attached 
directly to machines, such as cookers, coolers, bleachers, chocolate 
coaters, heat treating furnaces, fleece dryers, core drying ovens, 
japanning ovens. The illustration is that of an Anderson & Barn- 
grover vegetable cooker. The diaphragm valve is controlled by the 
calibrated thermostat shown at the lower left side, and is opened and 
closed by the thermostat according to the temperature of the inside 
of the cooker, and as the vegetable cans pass through this cooker at 
the rate of several hundred per minute and are allowed a certain 
number of minutes for the passage, it is absolutely necessary that 
the temperature, while machine is in operation, remains at a 
constant point. 




Thermostat and Valve on Anderson 
& Barngrover Retort for cook- 
ing cans of vegetables^ 
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Application of Johnson System of Temperature Control 

to Indirect Gravity System of Heating and 

Ventilation in Residence 




The indirect gravity system of ventilation and heating consists of a bank of indirect radiation at ( H) of sufficient 
capacity to heat all air required for ventilation purposes and to offset heat losses through wall and window exposure. 
Air for ventilation and heating is drawn from register from outside through duct (F) and Johnson Fresh Air Damper 
up through radiator (H) then through Johnson Register Damper (R) into room and finally vented through fireplace. 

Automatic control of the system is accomplished as follows: Compressed air is furnished by Johnson Automatic 
Air Compressor and air storage system (not shown) through galvanized iron piping system (shown by blue lines in 
cut) to the various pneumatic devices. 

Johnson Fresh Air Damper at (F) is automatically opened by Johnson Unit Thermostat (Sj and Johnson 
Sylphon Diaphragm Attachment when temperature of steam and water reaches safe operating point. 

Johnson Louvre Register Damper (Rj is automatically operated with a gradual action from Johnson Inter- 
mediate Room Thermostat (T) to close when room reaches desired temperature, 
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The Johnson System in the Home 

It has been the business of the Johnson Service Company for years to supply an element of 
comfort for the best homes in this country. The large number of handsome residences in which 
our system of temperature regulation has been installed, and our constantly increasing business in 
this special field, testify to the efficiency of our apparatus, and the appreciation of its worth by dis- 
criminating home owners. Our clients include representative people throughout the country. 

In the erection of a fine residence there is probably nothing that gives the owner more 
thought and has so much bearing upon the comfort and health of the family as the question of how 
his home shall be heated and the temperature regulated, and because of its vital importance 
architects and engineers are giving special attention to this problem. 

Our external winter temperatures vary from zero to 50 or 60 degrees or higher. The heat- 
ing plant, therefore, must be of sufficient capacity to warm the various rooms of the house to a 
temperature of 70 degrees with the external temperature at zero, and in some sections below; 
and in order to avoid the discomfort of overheating in mild weather, it should be auto- 
matically regulated. The old-fashioned method of closing heat sources by hand is not in keeping 
with improved methods of heating. Uniform temperatures should be maintained in the various 
rooms without regard to exposure or external temperature, and it is impossible to accomplish this 
without controlling the heat sources of the various rooms individually and automatically. If we 
depend upon the hand control to regulate the heating plant we are sure to have overheated or 
underheated houses ; conditions which are so dangerous to health. It is impossible to obtain 
satisfactory temperatures, especially in large resi- 
dences, without automatic temperature regulation. 
Overheating will result most of the time, because, 
as stated, the heating plant is always of greater 
capacity than necessary for average weather condi- 
tions. 

Overheating means lost energy — money wasted. 
The heating plant should be so regulated that it will 
consume no more fuel than is necessary to keep the 
temperature of the various apartments at the degree 
desired. 

The Johnson System of Heat Regulation is de- 
signed and applied so that it will do just this and do 
it automatically and successfully. The fuel saved 
by preventing overheating is your interest on the 
cost. The experience of most of our customers has 
been a saving of from 25 to 35 per cent, in the cost 
of operating the heating plant. 

A most important consideration and one gener- 
ally overlooked is the effect of high temperature on 
the woodwork, furniture and pictures, which are 
usually of great value. Shrinkage, warping and 
cracking of woodwork in new residences is caused 
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Johnson Service Co., 
Ill Aroala Bldg., 
Indl&iiapolla. Indiana 

Gontlflman: 

Allow ua liorawlth to atata that the Teraparaturs 
><egulAtlng System, «rhlch waa Inat^llod by your firm 
In the year of 1913 in X'hfi realdonco of 1^ F. H. VOioeler, 
haa given the utnoat aatiafactlon In every reapoot . 

iTie writer, hlmeelf, has had p^rgonil charge 
of the care of the above mentioned eyatem evar since 
Its Indtallatlon which hi3 boon working 90 aatleractorlly 
that In tile aevon yeara the equipment haa bsen In 
operation, the aervlcea of the Jorinaon Service Company' a 
repair dopartnrient waa never required. 

Alao, iTlah to thajik you for your very covirteoua 
and efficient advice on mattera pertaining to temperature 
regulation which you have rendered at all tinea, and 
the rapid execution of orders and parta tha.t require 
renewing. 



Youra very truly, 

WHEELER ESTATE 
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Canoral Huiager. 
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by the lack of humidity due to too much heat, and it is therefore extremely important that a 
normal temperature, with a correspondingly greater humidity, be maintained. 

One of our leading architects of this country, who has used the Johnson System of Tempera- 
ture Regulation exclusively, has stated that if there were no other advantages to be gained by the 
use of a temperature regulation system, he would advise its installation on account of the preser- 
vation of the floors and woodwork of a building. 



This company does not advocate the use of only a single thermostat to control the tempera- 
ture of an entire building. Many regulators are on the market which consist of one thermostat 
located in a particular room, connected to a motor, operating the drafts on the boiler or furnace. 
These regulators are very popular for small houses. They are excellent devices; but it is a 
field in which the Johnson Service Company does not enter for this reason: it is our business 
to produce actual temperature regulation as described on the preceding pages. We do not be- 
lieve that it is possible to regulate the temperature of all the rooms in any building with a thermo- 
stat located in only one room. It is only partial regulation and will not produce the economy 
which can be gained only by controlling the temperature of the heat sources in each and every 
room. No engineer has ever been able to design a heating plant that will heat perfectly and 
evenly regardless of exposure and chmatic conditions, at all times and under all conditions. Con- 
sequently, a complete system of temperature regulation is the only method of producing a proper 
temperature in all the rooms with the maximum economy in the consumption of fuel. In this book 
we have printed facts on fuel saving and we have further evidence that the economy effected by 
llie use of a complete system of temperature regulation is anyw^here from fifteen to fifty per cent. 

Two ten-room houses, in Milwaukee, among the many equipped with the JoHNSON System, 
reduced the consumption of coal from fifteen tons in the season of 1921 and 1922 to ten tons 
durini! 1922 and 1923. and the latter winter was the lonwr and colder. 
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The Johnson System in Schools and Colleges 




The Rochester Public Schools 



WINFRCOO BOLCOn SUMJtiHTlHOCkl 



Rochester Minnesota 

October 17th 
19 2 3 



The installation of The Johnson System of Temperature Regulation in schools and 
universities, both public and private, has become practically universal. In every state in the 
Union there are schools and university buildings equipped with the Johnson System. 

The Johnson System is a positive necessity in schools from the standpoint of healthful 
conditions and comfort of the teachers and pupils. The teacher is relieved of the distraction and 
annoyance of attending to the temperature of the room and can give undivided attention to the 
classes. It is a fact that headaches, colds and such ills are less prevalent in schools regulated by 
the Johnson System than in those not so equipped. In addition to the above the saving in fuel 
in a regulated school is an item not to be overlooked. The charts on page 7 and the letter repro- 
duced on this page speak for themselves. 

Boards of Education, committees 
and commissions governing groups of 
schools, in our large cities, townships 
and counties, readily specify The John- 
son System for all the buildings under 
their jurisdiction following the demon- 
stration of first Johnson installation. 

The Johnson System of Temper- 
ature Regulation is ideally fitted for 
schools because Johnson thermostats 
are designed and constructed so that 
students cannot tamper with the mech- 
anism to destroy the regulation. The 

Johnson System functions faithfully 
as stipulated by the thermostat, and 
cannot be changed except by the en- 
gineer or other person in charge of the 
building. Also, Johnson Thermostats 
andDiaphragm Valves have diaphragms 
of Metal, which will not wear out, de- 
teriorate with age or require repairs due 
to deterioration of materials. These 
are the prominent features that are ex- 
clusive with The Johnson System, 
and constitute temperature regulation 
and fuel control that remains reliable 
always. 



Mr. C* G* Burrltt, 

Manager Minneapolis Office, Johnson Service Co., 

Minneapolis, Minn. 

Dear Mr. Burritte 

I am sending you this letter concerning our experience with 
Johnson Service Heat Control. *e have installed in our High 
School Johnson Service Control since 1917, and later in 1919 
we installed same in the Lincoln and Holmes schools and in 
1923 in our Northrop building and expect to install the control 
in our Hawthorne and Edison "buildings in 1924 when all of our 
school system will be equipped v/lth strictly Johnson service 
heat control of which we shall be proud. to say the least. 
I do not hesitate to recommend the service to anyone who 
should wish to secxire any Information concerning it and our 
six buildings speak for themselves, nor cannot express in 
words the comfort that can be derived by installing this 
Johnson Service heat control and I have evidence to back all 
statements I will make In this report, for instance one of our 
principals at the Hew Holmes bxiildlng tells me that she has 
taught school In the Holmes district for twenty years and at 
no time has she had her school room so comLfortable as it has 
been for the past two years since we have installed the 
service, and that is the main reason why our school board Is 
installing the Johnson Service heat control in our entire 
school system. 

A few figures may be in order on coal saved by heat control. 
At our Northrop school we estimated the coal saved at 45 tons 
at price of $9.25 a ton, total amount $416.25 times 3 years 
$1249.75, would about pay for heat control on a grade school 
and every year after that It would result in a net saving of 
1416.25* I therefore take great pleasure in recommending 
Johnson Sei*vlco heat control and I also wish to say that 
for every letter on your equipment, where you have it stamped 
"Johnson Service" that is "enough said". Service Is your 
motto, well lived up to. 

If at any time your company should wish to make an inspection 
concerning heat control with a prospective customer, I will 
be only to glad to take you around* 

Sincerely yours. 




Engineer Rochester Public Schools 
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The Johnson System in the Office and Bank Building, 

Business Block, Club, Factory, Etc. 

Fio^ures compiled from various sources, under all conditions, in ever>^ part of the United 
States, show fuel savings of from 15 to 35 per cent with Johnson Automatic Temperature Regu- 
lation.' In office buildings, banks, business blocks, etc., economy is a vital item; the total 
amount of radiation is large and the fuel tonnage is enormous, and where heat is usually pur- 
chased on meter reading basis, an appreciable amount in dollars and cents is saved each year. 
The Johnson System of Temperature Regulation controls the temperature of each room in 
accordance with the outside temperature — furnishing the correct amount of heat for the tempera- 
ture required ; likewise, it controls the heat source, keeping down the fuel consumption and never 
allowing it to go beyond what is required. 

Excess heat, heat waste and consequent fuel extravagance in this class of buildings results 
from errors of commission and omission on the part of occupants of each room or department 
of the building. The tenants, clerical employees or attendants do not close off radiators and the 

extra heat is wasted. A room be- 
comes too warm and the occupant 
opens the windows; the temperature 
of the room is lowered, but the steam 
continues to condense in the radi- 
ators. On a mild day, for another 
example, the radiators are turned off 
and the building tenants, employees 
and other occupants leave them that 
way at the close of business. During 
the night a cold wave suddenly comes; 
pipes freeze, or to prevent that it is 
necessary to send a force through the 
building to turn on the radiators. Or 
the reverse occurs: on a severely cold 
day occupants of the building leave 
with the radiators turned on full; 
outdoors the temperature moderates, 
say over Sunday, yet the radiators 
continue to pour out heat, running 
abov^e normal, consuming costly fuel 
— and drvinfl^ out the woodwork and 
walls, warping and otherwise damag- 
ing them, and in all creating tremend- 
ous loss over the vear. 

The Johnson System of Tem- 
perature Regulation never neg- 
lects nor forgets; it is consistent in 
its control of each radiator affected 



riTT^ULRCll. PJI 



r. C. llclntoeh, Mgr., 

JohnBon Service Conpemy, 
Pltt»bDnph, la. 

^•fcr Sir: 

neilyl.*^ to your reqaeet we are pleased to state 
our experience with automatic teitper&tLre control , covering 
the polnte you rientlon. Ifi the Renry W. Oliver Building wo 
haT4 b complete Johnean Inetbllatlon including over 1£00 
therraoatats* 

There are throe yartlcular advanth^ea of euch e 
•yat«a. *irat IB the economy of etetn coneumpt Ion. k oon- 
T'brJBon of records for this end other buildings, ■a):ln^ due 
allowance for other factors, shows that this oconony ttnourits 
to practically Z0%» 

Saoond, la the ability to heat the building raTldly 
A« aoon ae one |*rt of the building hae be^n-brovght to the 
dealrod teo^erature the rtdietor valvaa are automatlcully 
cloied bjid the surplus etoas is available for use In other 
sectioztf of the balldln|[. 

The third adventags la the unlfomlty of resultli^ 
tsa^ratures In the roons Snfl the dscreaoe In the nnnber of 
coftplainta fro« tenants. 

Ws ha^e learned fro« ex^^erl^rce that If • regi-Iation 
•ystem Is kept In shape the up-)icep ex^^nae Is TAr> low. but 
If It is pcrvltted to pet Intj t bad atato of reft-lr or If the 
tenants arc encouraged tc tlnV'sr with T^-e arFarfctue It requires 
cons' l?rable tliM and Material to nake .-epalra, 

*e are pleased to rssi— snfl your sytftem* 



^ry tmly yowrf^ . 
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Johnson Service Co.. 
Indianapolis , Indi^na.- 



Gentlemen ; - 



by the outside temperature, and maintains the correct temperature indoors at all times and 
under all conditions. The human mind or hands need not be rehed upon to accomphsh this 
result. Moreover (and this is a valuable Johnson feature), human hands cannot manipulate 
Johnson Thermostats on the wall; they are sealed against handling and accessible only to tem- 
perature changes or the building engineer in charge. Furthermore, the Johnson Thermostat has 
back of it the Johnson Service System, which can be rehed upon always. The Thermostats 
and diaphragm valves are made of Metal. All metal parts are used in thermostats ; the celebrated 
Sylphon diaphragm is used in the valve, unaffected by age, heat or other deteriorating agents. 
These features keep the plant in operation constantly, never varying from exact regulation. 

That The Johnson System of 
Temperature Regulation be in- 
stalled in office and bank buildings, 
business blocks, clubs, factories, 
etc., is more imperative now than 
ever. Increasing coal cost and the 
necessary labor expense attached 
must be curtailed; there is now 
greater need for cost reductions than 
ever before. The Johnson System 
OF Temperature Regulation will 

reduce fuel consumption from 15 to 
50 per cent annually; the saving will 
pay for the installation in a few years 
and forever after. the Johnson Sys- 
tem will continue to function in its 
annual saving capacity. Therefore, 
every large building, whether com- 
pleted or under construction should 
be equipped with the Johnson System 
of Temperature Regulation. Plans 
and Specifications for the new build- 
ing should include the Johnson Sys- 
tem because of the efficiency of auto- 
matic control and because of the 
exclusive superiorities of Johnson. 

An office building in Philadelphia with 20,384 square feet of direct radiation and without 
automatic temperature regulation averaged 1,344 tons of coal per year. A nearby bmldmg with 
21 000 square feet of direct radiation and with Johnson automatic temperature regulation aver- 
aged 687 tons of coal per year. The building with greater radiation, but heat automatically con- 
tr^'olled, used 657 tons of coal LESS per year. 

A University Club reduced its steam consumption from 56,000 pounds per day to 37,789 
pounds per day, making a net fuel cost saving of 27 per cent. 
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At your request, we are glad to state that th« 

Indiana National Bank Building, this City', Is equipped with 
the JotUiaon e/eteoi of automatic Temrjeratur© Regulation 
throujihaat, this a^eteui h^vin^ been in operation Bocie ten 
years and given ^reat aatiLfaCtion- We huve al*u7e founa 
thixl the Jotinson Service Cc-ipanj- *as realy at any titce to 
give up assistance when saiue wai> reCi_uire(l. 

In tne matter of saving In dollars and cents, 
after we put our coneumption of steacj through a neter, we 
found that in one heeting eeeacn we saved |e37£.00. The 
saving was made by comparing the cost of our hpetlng in ^n 
avere.ge winter against the co^t of our heating for several 
years past when wp did not have the meter tnd paid a flat 
rate. 
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Application of Johnson System of Temperature Control 

to Direct Radiator System of Steam, Vapor 

or Hot Water Heating 




The direcL system of heating is the most common of the many systems of heating and consists 
of one or more direct radiators (R) of sufficient capacity to furnish all heat required for the com- 
fortable warming of {lie room, also air admitted through window for ventilation. Heat through 
the medium of steam under pressure, vapor, or hot water, is admitted to radiator through Johnson 
S)Iphon Radiator Valve. 

Automatic control of the system is accomplished as follows: Compressed air is furnished 
by Johnson Automatic Air Compressor and air storage system (not shown) through galvanized 
iron piping system (shown h\ blue hue in cut) through air main (M) to Johnson Room Ther- 
mostat (T). When room temperature rises to point at which Thermostat (T) is set, air pressure 
is admitted to Johnson Sylphon Radiator Valve Diaphragm (V) through branch line (B) closing 
valve with either positive or gradual action as determined by type of thermostat used. Cooling 
of room through one degree causes Thermostat to exhaust air pressure from Johnson Sylphon 
Valve, allowing valve to open. 
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The Johnson System in the Hospital 

The saungof 15 to 35 per cent anmially in lu.'l rons.i.nplion coupled will. \\w 8uvli.-s In 
ash haiu hng, water hill, deterioration to the huihiin. and fixtures, etc., is an.ple reason lor i.^slal- 
hng the Johnson System olleniperalure Regulation in the Hospital. This saving ohlains vvln-ther 
the hosp.ta operates its own heating plant, or pnrehases heal hy meter n.easnn' (Von, a <cnlral 
station. The saving the first few years will pay for the inslallali<,M, and the system will ((nilinne 
forever after to contrihnte its annual henefits in lower fuel cost. At this ti.ne wilhoul any <d ihe 
many other Johnson features distinctly favorahh^ to hospitals, this hig ii<Mn of yearly fuel savin<' 
alone makes the installation important and advisahle. TTospilal ov.>rl.ea<l is an it(.n difiicult to 
reduce. A savmg of 15 to 35 percent on fuel alone is a long step toward gn-ally (basing hospilal 
overhead. Every hospital, contemplated, in course of construction, or already comr)lefe shouM 

include The Johnson System OF Temperature KEcur.ATroN lor the economy h.ilures alone. 

The Johnson System is most appropriately a hosjiital (-xpedient, hecausc^ of iis accuracy 
and constancy of performance, and hecause it fulfills the distinct re(iuin;m«Mils hospital exig(ui.ies 

create, in pa lien Is' rooiris, in watds, 
corridors, convah^scents' rooms, op- 
erating rooms, <;tc. 

Tin? Johnson 'I'hermoslat on tlu? 
wall of (?ach room, corridor, etc., con- 
trols and operat(;s the valve of each 
radiator s(iparat(dyan<j imh^pr^ndenlly 
ol the radiators in all other jjarts of 
the; hiillding. The lemprjratun; con- 
dition of (;ach room of the hosj)ital 
can he maintained at exactly tlx' de- 
gree necessary. This m«;thod is mon? 
ndiahle and accurate^ than n^gulalion 
hy hand; it is not (Ut\)t',n<httil on hu- 
man gu(iss work, negligence; or inao 
curacy. FurtlnT/non;, tht^re Is no 
possihility of variation from the stipu- 
lated degree, no Iow*;ring or increas- 
ing the temperature of any room un- 
less automatically rf;fpjired for night 
or day, or for certain hours. The 
relief fronr r(;sf)onsihiIity in this im- 
portant hos[>ital necf^ssJty, insured hy 
the perfect [jerforfrjan{;e of The 

J0HN.SON System, arids to the neces- 
sity of hosjntal installations. 

ilie Sylphon < nm]* metal 
h(dJows, thr; metal diaphragm used in 



irrrg l|afl|tital 



August 20, 1023. 



TO Whoa It Itey concern: 

rh« Johnson Syateai of Temperatur* RufJlitlon 
•ft* flret Installed In our old building t*enty-fl<re 
years ago and during that tl-ae has given perfect est la- 
faction. This atatenient Is verified by the fact that 
th« 8&ae systsa is io use In the diffemnt wings of our 
kulldlag vhich have been added since that time. 

■• take plea«ur« lo r«coaak«o4ine the Johnjion 
Systsm to ari/one conteoplating the installation of such 
service In their institution. 

Yours respectfully, 

IfWTTf HOSPITAL 
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MM. HoBACV H<^mi«W 
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Johnson valves, is exclusively a Johnson feature, and cannot wear out or deteriorate with age 
from excessive heat or other causes. The performance of the system will not falter, fail or vary 
in its operation. The working parts are made of material that will not change from the perfection 
with which the system is installed. Hospitals have the utmost surety of being equipped with 
temperature regulation that meets their delicate and vital standards of dependable perfection when 

The Johnson System is used. The 
Johnson System will continue to 
perform its functions rehably as long 
as the building itself stands. With 
the different temperature conditions 
definitely required in all rooms and 
departments, no hospital can be con- 
sidered really efficient, in behalf of its 
operatives and patients, unless The 

Johnson System of Temperature 
Regulation is installed. Every part 
of The Johnson System, from the 
sealed Thermostats on each wall and 
the thermostatically operated valves 
on each radiator to the air compressor 
in the basement is all Johnson de- 
signed and manufactured, Johnson 
installed, guaranteed and maintained 
by service. The close contact of 
product and manufacturer and the 
efficient results obtained from this 
equipment, vouchsafe for any hos- 
pital's greater welfare with an instal- 
lation of The Johnson System of 
Temperature Regulation. 



The Johnson Service Company, 
#31 W&ltham Street, 



ttr. H. E- Wiegner 



Dear Mr- Viegner: 



Your Mr. Miller left with me todEiy your Assembly 
Book, to lie kept at the Hospital for the assistance o*" the chief 
mechanic and for service In Identifying the many parts of your 
apparatus, and at the same time reported the completion of your 
work. 

1 am glad to take this opportunity of expressing 
our satisfaction of your control service on our hot water system, 
general room temperatures in the wards and nurseries, and particu 
larly the special apparatus for controlling the heat and humidity 
In the premature nursery. The reports I have show that all of the 
automatic apparatus Is working well and I wish particularly to 
mention our appreciation of the uniform courteous service and Mr. 
Miller's persistency In the satisfactory completion of the pre- 
mature nursery installation. We ^eel at the Hospital that this is 
going to be of very material benefit in the care of these small 
babies ana the aoctors are very much pleased with it. 



Very truly yours, ^ 

H- HOOPER LAWRtJJCE» PRESIDENT 
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JOHNSON TEMPERATURE AND HUMIDITY CONTROL 



Johnson Electric Thermostat 

For the operation by temperature of electric motors, magnetic or solenoid valves and electric 
heaters, the electric thermostat and electric humidostat have some advantages over and are more in 
demand than the pneumatic thermostat. These electric thermostats are made in several styles 
to meet various requirements, and our long and wide experience in manufacturing thermostats has 
enabled us to produce instruments which we can guarantee to be accurate, efficient and durable 
and to meet all the demands of electric control. 

The following pages contain a description of the two principal kinds of electric thermostats 
and humidostats that w^e make — the wall type and the inserted type. Both of these types are 
made in a variety of forms to meet various conditions, but we describe only one form of each type 
as they are all made on the same principle and are practically of the same size, but can be and are 
modified for special purposes. 

Wall Electric Thermostat 

Adapted — when used in connection with our control 

switches, for control of: 

Electrically heated rooms. 

Temperature in small refrigerators, cooled by electrical 

driven ice machines. 
Electrically driven centrifugal pumps used for cooling or 

heating purposes. 
Motors driving heating, cooling or ventilating fans, such 

as are used in fur vaults, etc. 
Current — For the thermostat circuit is obtained from the 
power circuit through a special device mounted on the 
control panel which reduces it to the maximum voltage 
which the thermostat will carry. The thermostat 

MUST NOT be connected DIRECTLY TO THE POWER 



CIRCUIT. 





Also — On battery circuits. 

For the operation of temperature alarms 



For the control of furnace draft regulators 



Insertion Electric Thermostat 

Adapted — (When connected to one of our controllers.) For insertion in brine 
systems of electrically driven machines to regulate the temperature of brine by 
control of the motor. For insertion through the wall of a refrigerator to 
regulate temperature of cooled place by the control of the motor. For the 

control of brine circulating pumps either by insertion in 
the brine or in the cooled place. For insertion in w^ater 
systems cooled by motor driven ice machine or motor 
driven brine circulating pumps to regulate the tempera- 
ture of the water by the control of the motor, where the changes in temperature are slow and a 
range of 4 or 5 degrees is permissible. 
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Current — For the thermostat circuit is obtained from the power circuit through a special device 
mounted on the control panel which reduces it to the maximum voltage which the thermostat 
will carry. The thermostat must not be connected directly to the power 

CIRCUIT. 

Open Circuit Battery — For temperature alarm bells, high or low alarm, or both. For the 
operation of small electric motor driven or clock work draft regulators on hot water heating 
systems. 

Note — In ordering, state whether for heater or refrigerator control. Not to be used to con- 
trol HIGH temperatures. 




Relays 

Electric Thermostats and Humidostats listed in this 
Catalogue, cannot take current directly from the lighting 
or power circuit, but must operate the switch or starter 
through our special relay. The relay reduces the voltage 
in the thermostat circuit to a point which is adapted for 
thermostatic use and maintains the accuracy and efficiency 
of the thermostat or humidostat. 

These relays are capable of handling motors up to 
% H. P., but beyond that a motor starter must be used in 
connection with the thermostat and relay. The price of 
electric thermostats and relays and electric humidostats 
and relays with discounts for quantities will be quoted on 
application. 



Electric Motor Starters 

There are so many different types of motors for different purposes which require different 
types of motor starters that we do not attempt to manufacture starters. We are prepared, 
however, to quote prices and furnish suitable starters for any motors in connection with our 
electric thermostats and relays, if desired. We publish a small catalogue of all this electric 
apparatus, including thermostats, relays and starters, which we shall be glad to furnish on appli- 
cation and to quote prices on apparatus desired when the complete information necessary is given. 

In addition to electric information, state whether the thermostat is to start the motor on a 
rising or a falling temperature; what temperature and the allowable variation of temperature 
between the starting and stopping of the motor. Also whether the thermostat is to be inserted into 
brine or other liquid or into an air chamber. In the latter case, give thickness of the walls. 
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FINALLY 



l« 



Johnson Service Company is manu- 
facturer, engineer, contractor. In this 
triple respect it is thoroughly equipped to 
co-operate with the building owner, the 
building committee, the architect, con- 
sulting engineer and contractor. As 
manufacturer, this company produces the 
finest, most efficient and greatest variety of 
apparatus for controlling temperature: 
thermostats, valves, dampers, air com- 
pressors, humidostats, etc. As engineer, 
it has an organization of university gradu- 
ates and practical mechanics to assist 
architects or engineers in developing their 
plans and working out the most econom- 
ical methods. As contractor, with a most 
complete organization, branch offices, su- 
perintendents, mechanics, etc., the best in- 
stallation of temperature and humidity 
control is assured. And the business of 
Johnson Service Company is exclu- 
sively that of temperature and humidity 
control, and to that end devotes its experi- 
ence and entire energy to the best results 
for those served. 

OHNSON Service Company 

Main Office and Factory: 

MILWAUKEE, WISCONSIN 
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